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Method and system for the determination of gene expression 
in M. capsulatus 

5 The present invention relates to methods and systems for 
the determination alteration of gene expression in M. 
capsulatus under a variety of conditions. A preferred 
embodiment of the invention relates to micro arrays 
comprising polynucleotides or oligonucleotides 
10 representative for a selective number or all of the genes 
of M. capsulatus. 

The bacterium M. capsulatus is able to utilise methane as a 
single carbon and energy source. Bacteria capable of 
is oxidising methane are collectively referred to as 

methanotrophs. .They belong to different families and groups 
of the eubacteria but have in common the possession of the 
unusual enzyme methane monooxygenase, which catalyses the 
oxidation of methane to methanol. 

20 

The bacterium has an obligate requirement for methane or 
methanol and an optimum growth temperature of 45°C. Methane 
is oxidized via methanol to formaldehyde which is either 
assimilated into cellular biomass or dissimilated to carbon 
25 dioxide to release cellular energy. 

M. capsulatus has a gram-negative cell envelope. Much of 
the intracellular space is occupied by an extensive 
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intracytoplasmic membrane system. The genome of M. 
capsulatus (Bath) has a molecular weight of 2.8 x 10 9 Da 
and a G+C content of 62 . 5 % . 

5 Commercial interests involving M. capsulatus and other 

methanotrophs could roughly be divided into two categories: 
Those taking advantage of the inexpensive growth 
requirements of the bacteria and those taking advantage of 
unique catalytic activities possessed by the bacteria. 

10 

The development of high-cell density fermentation 
technology for M. capsulatus has created the possibility of 
producing large quantities of specialised compounds like 
for instance amino acids/ cofactors, vitamins, metabolic 
is end products, and various high value proteins, at 
reasonable costs. 

Complete genomic sequencing will, in general, be useful for 
understanding the life cycle as well as important cellular 
20 process, of the organism in question. The function of many 
of the proteins could be identified by comparing with known 
protein sequences from other bacteria in the public 
sequence databases. 

25 The inventors of the present invention have sequenced the 
M. capsulatus genome. One aspect of the present invention 
thus relates to novel genes and the proteins they code for. 
Their functions have been established by 'homology studies 
and will be further elucidated and confirmed by a number of 

3 0 experimental approaches. 

Another important aspect of the present invention is to 
provide DNA micro arrays, which for instance can be used to 
study gene expression on a genomic scale. Such micro arrays 
35 make it easy to measure the transcript of a large number of 
the genes of M. capsulatus at once. Further, the tight 
connection between the function of a given gene product and 
its expression pattern can be determined. In relation to 
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the production of biomass from methane by the M. capsulatus 
bacterium, this is especially important since normally each 
gene is expressed under the specific conditions in which 
its products makes a contribution to the fitness and 
5 viability of the. bacterium. Since protein synthesis in 
prokaryotes is directly coupled to mRNA synthesis, 
monitoring gene expression by array technology will provide 
information on the physiological status of the cells in 
culture. This will provide information relevant for 
l.o controlling the culture conditions and thus the quality of 
the biomass produced. It will make it possible to identify 
subtle changes, in the cell physiology important for the 
maintenance of optimal culture conditions. 

is "Biochips" or arrays of binding agents, such as oligo- 
nucleotides and peptides, have become an increasingly 
important tool in the biotechnology industry and related 
fields. These binding agent arrays, in which a plurality of 
binding agents are deposited onto a solid support surface 

20 in the form of an array or pattern, find use in a variety 
of applications, including drug screening, nucleic acid 
sequencing, mutation analysis, and the like. As indicated 
above, an important use of the biochips in accordance with 
the present invention is in the analysis of differential 

25 gene expression, where the expression of genes in different 
cells, normally a cell of interest and a control, is 
compared arid any discrepancies in expression are 
identified. In such assays, the presence of discrepancies 
indicates a difference in the classes of genes expressed in 

30 the cells being compared. 

In methods of differential gene expression, arrays find use 
by serving as a substrate to which is bound nucleic acid 
"probe" fragments. One then obtains "targets", for instance 
35 for the same bacterium but captured under different 
conditions. The targets are then hybridised to the 
immobilized set of nucleic acid "probe" fragments. 
Differences between the resultant hybridisation patterns 
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are then detected and related to differences in gene 
expression in the two sources. 

A variety of different array technologies have been 
5 developed in order to meet the growing need of the 
biotechnology industry, as evidenced by the extensive 
number of patents and references within this field. 

Despite the wide variety of array technologies currently in 
io preparation or available on the market, there is a 

continued need to identify new array devices to meet the 
needs of specific research and industrial applications. 

AT. capsulatus arrays and kits-, as well as methods for their 
15 preparation and use in hybridisation assays, are provided. 
The subject arrays have a plurality of probe polynucleotide 
spots each made up of unique polynucleotide (s) that 
corresponds to a M. capsulatus gene or gene sequence of 
interest. The subject arrays, will find use in a wide range 
20 of applications, inter alia the expression analysis of the 
M. capsulatus genes. 

The term "nucleic acid" as used herein means a polymer 
composed of nucleotides, e.g. deoxyribonucleotides or 
25 ribonucleotides. 

The terms "ribonucleic acid" and "RNA" as used herein means 
a polymer composed of ribonucleotides. 

30 The terms "deoxyribonucleic acid" and "DNA" as used herein 
means a polymer composed of deoxyribonucleotides. 

The term "oligonucleotide" as used herein denotes single 
stranded nucleotide multimers of from about 10 to 100 
35 nucleotides in length. 

The term "polynucleotide" as used herein refers to single 
or double stranded polymer composed of nucleotide monomers 
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• of greater than about 120 nucleotides in length up to about 
1000 nucleotides in length. 

"Key M. capsulatus genes" and are those genes that have 
5 been identified by those of skill, in the art to play 
primary roles in a variety of different biological 
processes of the bacterium. Typically the M. capsulatus 
genes represented on the array are genes that are under 
tight transcriptional control . Key M. capsulatus genes of 

10 interest ■ that may. be represented on the array include: 

genes involved in metabolic pathways, genes involved in the 
synthesis of essential and non-essential compounds such as 
lipids, sterols, genes which are activated or deactivated 
with changes in environment of the M. capsulatus, and genes 

is associated with different stages of the development of M. 
capsulatus 

Specific M. capsulatus genes of interest include those 
listed in Tables 1-7, below. Further, also genes for 
20 which the function has not been identified may be of 

interest in an assay for the determination of differential 
expression. The present invention can thus use a selection 
of the genes presented in the accompanying sequence 
listing. ' 

A gene is considered to be the same as a gene listed in one 
of the tables, or in the sequence listing, even if it: 

(a) has a different name or accession number in a gene 
sequence database, e.g.- GENBANK; 
30 (b) has at least 80% homology (as determined using the 

FASTA program with default settings) to the sequence of one 
of the GENBANK accession numbers listed in the respective 
tables. 

35 The "unique" polynucleotide sequences of each probe spot on 
the arrays of the subject invention are distinctive or 
different with respect to every other unique polynucleotide 
sequence on the arrays that corresponds to a key M. 
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capsulatus gene, as that term is defined herein. In other 
words, for at least 80% of the genes on the array, and more 
usually at least 90% of the genes on the array, any two. 
different unique polynucleotides corresponding to a M. 
5 capsulatus gene on the array, (i.e. any two unique 

polynucleotides taken from different, non- identical spots 
on the array), are not homologous. By not homologous is 
meant that the sequence identity between the two given 
unique polynucleotides is less than about 90%", usually less 

10 than about 85% .and more usually less than about 80% as 
measured by the FASTA program using default settings. 
Moreover, each polynucleotide sequence on the array is 
preferably statistically chosen to ensure that the 
probability of homology to any sequence of that type is 

15 very low. Further, each unique sequence on the array is 
preferably statistically chosen to insure that the 
probability of homology to any other known sequence 
associated with M. capsulatus genes is very low, whether or 
not the other sequence is represented on the array. An 

20 important feature of the individual polynucleotide probe 
compositions of the subject arrays is that they consist of 
only a fragment of the entire cDNA of the M. capsulatus 
gene to which they correspond. In other words, for each 
gene represented on the array, the entire cDNA sequence of 

25 the gene is not represented on the array. Instead, the 

sequence of only a portion (see further details below) or 
fragment of the entire cDNA is represented on the array by 
this unique polynucleotide. Two fundamentally different 
ways of designing these arrays are described below, i.e. 1) 

30 that each gene is represented by one polynucleotide 

molecule (preferable about 200 to 300 nt) , and 2) that each 
gene is represented by a number of smaller polynucleotides, 
i.e. oligonucleotides of about .2 0 to 25 nt. 

35 When using the larger polynucleotide fragments it is 

usually preferable to deposit PCT products of the isolated 
sequenced gene fragments. Probes used to retrieve the 
sequences can be designed by commercially available probe 
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design software (i.e. Oligo, GeneTool, and Gene 
Construction Kit) . 

The smaller oligonucleotides are preferably synthesized and 
5 thereafter deposited to the solid surface. Most preferable, 
such arrays are made by in situ synthesis of the 
oligonucleotides. 

The "term "polynucleotide probe composition" refers to the 

10 nucleic acid composition that makes up each of the probe 
spots on the array that, correspond to a particular M. 
capsulatus gene; Thus, the term ."polynucleotide (or , 
oligonucleotide) probe composition" includes nucleic acid 
compositions of unique polynucleotides but excludes control 

15 or calibrating polynucleotides (e.g. polynucleotides 

corresponding to housekeeping genes) , which may also be 
present on the array, as described in. greater detail infra. 
The polynucleotide compositions are made up of single 
stranded polynucleotides (i.e. polynucleotides that are not 

20 hybridised to each other) , where all of the polynucleotides 
in the probe composition may be identical to each other or 
there may be two or more different polynucleotides (i.e. 
polynucleotides of different nucleotide sequence) in each 
probe composition, e.g. where the two different 

25 polynucleotides are complementary to each other. 

DESCRIPTION OF THE SPECIFIC EMBODIMENTS 

M. capsulatus arrays, as well as methods for their . 

30 preparation and use, are provided. In the subject M. 
capsulatus arrays, a plurality of polynucleotide probe 
spots is stably associated with the surface of a solid 
support. Each different polynucleotide probe spot is made 
up of a unique polynucleotide that corresponds to a key 

35 gene of interest. The subject arrays find particular use in 
gene expression assays of M. capsulatus genes. 



WO 02/055655 



8 



PCT/NO02/00019 



In further describing the subject invention, the M. 
capsulatus arrays themselves are first discussed, followed 
by a description of methods for their preparation. The 
description is mainly based on the method of depositing 
5 polynucleotides on the solid surface, but a short 

description of the Affymetrixs' method is also given. It is 
also emphasized that the method and system according to the 
invention can be conducted with spotting unto a membrane as 
explained in the experimental section. 

10 

Next, a review of representative applications in which the 
subject arrays may be employed is provided. 

It is to be understood that the invention is not limited to 
15 the particular embodiments of the invention described 

below, as variations of the particular embodiments may be 
made and still fall within the scope of the appended 
claims. It is also to be understood that the terminology 
employed is for the purpose of describing particular 
20 embodiments, and is not intended to be limiting. Instead, 
the scope of the present invention will be established by 
the appended claims. 

In this specification and the appended claims, the singular 
25 forms "a," "an," and "the" include plural reference unless 
the context clearly dictates otherwise. Unless defined 
otherwise, all technical and scientific terms used herein 
have the same meaning as commonly understood to one of 
ordinary skill in the art to which this invention belongs. 

30 

The arrays of the subject invention have a plurality of 
polynucleotide probe spots stably associated with a surface 
of a solid support. Each probe spot on the array comprises 
a polynucleotide probe sample or polynucleotide probe 
35 composition of known sequence and possible of known 
identity and function, as described in greater detail 
below. The polynucleotide probe spots on the array may be 
any convenient shape, but will typically be circular, 



WO 02/055655 



9 



PCT/NO02/00019 



ellipsoid,, oval, annular, or some other analogously curved 
shape, where the shape may, in certain embodiments, be a 
result of the particular method employed to produce the 
array. The density of the all of the spots on the solid 
5 surface, i.e. both probe spots and non-probe spots, e.g. 
calibration spots, control spots, etc., is at least about 
5/cm 2 and usually at least about 10/cm 2 but does not exceed 
about 1000/cm 2 . 

10 The spots may be arranged in any convenient pattern across 
or over the surface of the array, such as in rows and 
columns so as to form a grid, in a circular pattern, and 
the like, where generally the pattern of spots will be 
present in the form of a grid across the surface of the 

15 solid support. 

In the subject arrays, the spots of the pattern are stably 
associated with the surface of a solid support, where the 
support may be a flexible or rigid solid support. By stably 

20 .associated is meant that the polynucleotides of the spots 
maintain their position relative to the solid support under 
hybridisation and washing conditions. As such, the 
polynucleotide members that make up the spots can be non- 
covalently or covalently stably associated with the support 

25 surface. Examples of non-covalent association include non- 
specific adsorption, binding based on electrostatic (e.g. 
ion, ion pair interactions) , hydrophobic, interactions, 
hydrogen bonding interactions, specific binding through a 
specific binding pair member covalently attached to the 

30 support surface, and the like. Examples, of covalent binding 
include covalent bonds formed between the spot 
polynucleotides and a functional group present on the 
surface of the. rigid support, e.g.— OH, where the functional 
group may be naturally occurring or present as a member of 

35 an introduced linking group, as described in greater detail 
below. 

The array is present on. either a flexible or. rigid 
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substrate. By flexible is meant that the support is capable 
of being bent/ folded or similarly manipulated without 
breakage. Examples of solid materials which are flexible 
solid supports with respect to the present invention 
5 include membranes, flexible plastic films, and the like. By 
rigid is meant that the support is solid and does not 
readily bend, i.e. the support is not flexible. As such, 
the rigid substrates of the subject arrays are sufficient 
to provide physical support and structure to the polymeric 
10 targets present thereon under the assay conditions in which 
the array ie employed, particularly under high throughput 
handling conditions. Furthermore, when the rigid supports 
of the subject invention are bent, they are prone to 
breakage . 

15 

The solid supports upon which the subject patterns of spots 
are present in the subject arrays may take a variety of 
configurations ranging from simple to complex, depending on 
the intended use of. the array. Thus, the substrate could 
20 have an. overall slide or plate configuration, such as a 
. rectangular or disc configuration. 

The substrates of the subject arrays may be fabricated from 
a variety of materials. The materials from which the 

25. substrate is fabricated should ideally exhibit a low level 
of non-specific binding during hybridisation events. In 
many situations, it will also be preferable to employ a 
material that is transparent to visible and/or UV light. 
For flexible substrates, materials of interest include: 

30 nylon, both modified and unmodified, nitrocellulose, 

polypropylene, and the like, where a nylon membrane, as 
well as derivatives thereof, is of particular interest in 
this embodiment. For rigid substrates, specific materials 
of interest include: glass; plastics, e.g. polytetraf luoro- 

3 5 ethylene, polypropylene, polystyrene, polycarbonate, and 
blends thereof, and the like; metals, e.g. gold, platinum, 
and the like; etc. 
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The substrates of the subject arrays comprise at least one 
surface on which the pattern of probe spots is present, 
where the surface may be smooth or substantially planar, or 
have irregularities, such as depressions or elevations. The 
5 surface on which the pattern of spots is present may be 
modified with one or more different layers of compounds 
that serve to modify the properties .of the surface in a 
desirable manner. Such modification layers, when present , 
will generally range in thickness from a monomolecular 

10 thickness to about 1 mm, usually from a monomolecular 
thickness to about 0.1 mm and more usually from a 
monomolecular. thickness to about 0.001 mm. Modification 
layers of interest include: inorganic and organic layers 
such as metals, metal oxides, polymers, small organic 

15 molecules and the like .• Polymeric layers of interest 

include layers of: peptides, proteins, polynucleic acids or 
mimetics thereof, e.g. peptide nucleic- acids and the like; 
polysaccharides, phospholipids, polyurethanes , polyesters, 
polycarbonates, polyureas, polyamides, polyethyleneamines, 

20 polyarylene sulfides, polysiloxanes, polyimides, 

polyacetates, and the like, where the polymers may be 
hetero- or homopolymeric, and may or may not have separate 
functional moieties attached thereto, e.g. conjugated. 

25 The total number of probe spots on the substrate will vary 
depending on the number of different polynucleotide probes 
one. wishes to display on the surface, as may be desired 
depending on the particular application in which the 
subject arrays are to be employed. Generally, 'the pattern 

30 present on the surface of the array will comprise at least 
about 10 distinct spots, usually at least about 20 distinct 
spots, and more usually at least about 50 distinct spots, 
where the number of spots may be as high as 10,000 or 
•' higher, but will usually not exceed about 5,000 distinct 

35 spots, and more usually will not exceed about 3,000 

distinct spots. In many embodiments, it is preferable to 
have each distinct probe composition presented in 
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duplicate, i.e. so that there are two spots for each 
distinct polynucleotide probe composition of the array. 

The amount of polynucleotide present in each spot will be 
5 sufficient to provide for adequate hybridisation .and 

detection of target nucleic acid during the assay in which 
the array is employed. Generally, the amount of 
polynucleotide in each spot will be at least about 0.1 ng, 
usually at least about 0,5 ng and more usually at least 

10 about 1 ng, where the amount may be as high as 1000 ng or 
higher, but will usually not exceed about 2 0 ng and more 
usually will not exceed about 10 ng. The copy number of 
each polynucleotide in a spot will be sufficient to provide 
enough hybridisation sites for target molecule to yield a 

15 detectable signal, and will generally range from about 0.01 
fmol to 50 fmol, usually from about 0.05 fmol to 20 fmol 
and more usually from about 0.1 fmol to 5 fmol. 

A critical feature of the subject arrays is that all of the 

20 probe polynucleotide spots of the array correspond to M. 

capsulatus genes of interest, particularly genes that have 
been identified by those of skill in the art to play 
primary roles in a variety of different biological 
processes "of the M. capsulatus. Typically the genes 

25 represented on the array are genes that are under tight 

transcriptional control. As such, each polynucleotide probe 
spot on the array will preferable correspond to a key M. 
capsulatus gene of interest. Each probe spot on the array 
may correspond to a different M. capsulatus gene. 

30 Alternatively, two or more, usually no more than four, , and 
more usually no more than three,, different probe spots may 
correspond to the same gene, i.e. a gene may be represented 
by one or a plurality of different probe spots on the 
array. Furthermore, any given gene may be represented by 

35 two or more identical probe spots on the array, e.g. a 

particular probe spot may be presented on the array once or 
in duplicate, triplicate, etc, as mentioned above. The 
number of different genes represented on the array may 
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vary, where generally the number of different genes 
represented on the array will range from about 10 to 1000, 
usually from about 50 to 400 and more usually from about 
100 to 300. A M. capsulatus gene is considered to be 
5 represented on a given array if a target nucleic acid 

derived from the M. capsulatus gene is able to hybridise to 
at least one probe spot on the array. 

In one embodiment of the invention all of the genes 
10 sequenced in this project may be represented on a given 
array, thus making a total of about 3500 genes. 

In an alternative embodiment, specific key M. capsulatus 
genes that may be represented on the arrays of the subject 
15 invention include those listed in table 1 to 7, 
respectively. 

In one preferred embodiment, the subject array will include 
all of the genes listed in tables 1-7. 

20 

A further preferred embodiment includes genes given in the 
enclosed sequence listing, and the spotted sequences can 
also include unknown or unidentified genes, and preferable 
also genes unique to the M; capsulatus, for instance the 
25 genes listed in SEQ ID NO 374 to SEQ ID NO 1840. 

The average length of the probe polynucleotides on the 
array is chosen to be of sufficient length to provide a 
strong and reproducible signal, as well as tight and robust 

30 hybridisation. As such, the average length of the 

polynucleotides of the array will typically range from 
about 120 to 1000 nt and usually from about .150 to 800 nt, 
where in many embodiments, the average length ranges from 
about 200 to 700 nt, and usually 200 to 600 nt. The length 

35 of each polynucleotide on the array is less than the length 
of the mRNA to which it corresponds . As such, the 
polynucleotide represents only a fraction of the full 
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length cDNA to which it corresponds. 

The polynucleotide probe compositions that make up each 
spot on the array will be substantially, usually 
5 completely, free of non-nucleic acids, i.e. the probe 
compositions will not comprise non-nucleic acid 
biomolecules found in cells, such as proteins, lipids, and 
polysaccharides. In other words, the oligonucleotide spots 
of the arrays are substantially, if not entirely, free of 
10 non-nucleic acid cellular constituents. By substantially 
free is meant that the probe composition is at least about 
90%, usually at least about. 95% and more usually at least" 
about 98% dry weight nucleic acid. 

15 It should also be emphasized that the Af fymetrix method can 
be used. This method uses multiple oligonucleotides of 
different sequence designed to hybridise to different 
regions of the same gene. Independent 25-mer 
oligonucleotides are selected (non-overlapping if possible, 

20 or minimally overlapping if necessary) to serve as 
sensitive, unique sequence-specific detectors. 

As mentioned above, the subject arrays typically comprise 
one or more additional spots of polynucleotides which are 

25 not M. capsulatus genes. Other spots which may be present 
on the substrate surface include spots comprising genomic 
DNA, housekeeping genes, negative and positive control 
genes, and the like. These latter types of spots comprise 
polynucleotides that are not "unique" as that 'term is 

30 defined and used herein, i.e. they are "common." In other 
words, they are calibrating or control genes whose function 
is not to tell whether a particular M. capsulatus gene of 
interest is expressed, i.e. whether a particular M. 
capsulatus gene is expressed in a particular sample, but 

35 rather to provide other useful information, such as 

background or basal level of expression, and the like. For 
example, spots comprising genomic DNA may be provided in 
the array, where such, spots may serve as orientation marks. 
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Spots comprising plasmid and bacteriophage genes, genes 
from the same or another species which are not expressed 
and do not cross hybridise with the cDNA target, and the 
like, may be present and serve as negative controls. 
5 Specific negative controls of interest include: M13 mpl8 (+) 
strand DNA, lambda DNA and pUC 18. In addition, spots 
comprising housekeeping genes and other control genes from 
the same or another species may be present, which spots 
serve in the normalization of mRNA abundance and 
10 standardization of hybridisation signal intensity in the 
sample assayed with the array. 

Each probe spot of the pattern present on the surface of 
the substrate is made up of a unique polynucleotide probe 

15 composition. By "polynucleotide probe composition" is meant 
a collection or population of single stranded 
polynucleotides capable of participating in a hybridisation 
event under appropriate hybridisation conditions, where 
each of the individual polynucleotides may be the same, 

20 have the same nucleotide sequence, or have ■ different 

sequences, for example the probe composition may consist of 
2 different single stranded polynucleotides that are 
complementary to each other (i.e. the two different 
polynucleotides in the spot are complementary but 

25 ' physically separated so as to be single stranded, i.e. not 
hybridised to each other) . In many embodiments, the probe 
compositions will comprise two complementary, single 
stranded polynucleotides. 

30 In the polynucleotide probe compositions, the sequence of 
the polynucleotides are chosen so that each distinct unique 
polynucleotide does not cross -hybridise with any other 
distinct unique polynucleotide of another probe spot on the 
array, i.e. the polynucleotide of any other polynucleotide 

35 composition that corresponds to a M. capsulatus gene. As 

such, the nucleotide sequence of each unique polynucleotide 
of a probe composition will have less than 90% homology, 
usually less than 85% homology, and more usually less than 
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80% homology with any other different polynucleotide of a ■ 
probe composition of the array, where homology is 
determined by sequence analysis comparison using the FASTA 
program using default settings. The sequence of unique 
5 polynucleotides in the probe compositions are not conserved 
sequences found in a number of different genes (at least 
two) , where a conserved sequence is defined as a stretch of 
from about 40 to 2 00 nucleotides which have at least about 
90% sequence identity, where sequence identity is measured 
10 as above. The polynucleotide will not cross-hybridise with 
any other polynucleotide on the array under standard 
hybridisation conditions. Again, the length of the 
polynucleotide will be shorter than the mRNA to which it 
corresponds. 

15 

The subject arrays can be prepared using any convenient 
means. As indicated above the isolated and PGR amplified 
gene- fragments can be deposited on the solid surface. 

20 Another means of preparing the subject arrays is to first 
synthesize the polynucleotides for each spot and then 
deposit the polynucleotides as a spot on the support . 
surface. The polynucleotides may be prepared using any 
convenient methodology, such as automated solid phase 

25 synthesis protocols, restriction digestion of a gene 

fragment insert cloned into a vector, preparative PCR and 
like, where preparative' PCR or enzymatic synthesis is 
preferred in view of the length and the large number of 
polynucleotides that must be generated for each array. In 

30 the case of automated solid phase synthesis, each 

polynucleotide can be represented by several overlapping or 
non-overlapping oligonucleotides from 10 to 100 nucleotides 
in length, which cover all or a partial sequence of a gene 
or polynucleotide. 

35 

For preparative PCR, primers flanking either side of the 
portion of the gene of interest will be employed to produce 
amplified copy numbers of the portion of interest. Methods 
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of performing preparative PCR are well known in the art. 
Alternatively, if a gene fragment of interest is cloned 
into a vector, vector primers can be used to amplify the . 
gene fragment of interest to produce the polynucleotide. 

5 

In determining the portion of the gene to be amplified and 
subsequently placed on the array, regions of the gene 
having a sequence unique to that gene should preferably be 
amplified. Different methods may be employed to choose the 

10 specific region of the gene to be amplified. Thus, one can 
use a random approach based on availability of a gene of 
interest. However, instead of using a random approach which 
is based on availability of a gene of interest, a rational 
design approach may also be employed to choose the optimal 

is sequence for the hybridisation array. Preferably, the 

region of the gene that is selected and amplified is chosen 
based on the following criteria. First, the sequence that 
is chosen should yield a polynucleotide that does not 
cross -hybridise with any other polynucleotide that is 

20 present on the array. Second, the sequence should be chosen 
such . that the polynucleotide has a low probability of 
cross-hybridising with a polynucleotide having a nucleotide 
sequence found in any other gene, whether or not the gene 
is to be represented on the array. As such, sequences that 

25 are avoided include those found in: highly expressed gene 
products, structural RNAs, repeated sequences found in the 
sample to be tested with the array and sequences found in. 
vectors. A further consideration is to select sequences 
that provide for minimal or no secondary structure, 

30 structure which allows for optimal hybridisation but. low 

non-specific binding, equal or similar thermal stabilities, 
and optimal hybridisation characteristics. 

The prepared polynucleotides may be spotted on the support 
35 using any convenient methodology, including manual 

techniques, e.g. by micropipet te, ink jet, pins, etc., and 
automated protocols. Of particular interest is the use of 
an automated spotting device, such as the Beckman Biomek 
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2 000 (Beckman Instruments) . As mentioned above, the 
polynucleotide probe compositions that are spotted onto the 
array surface are made up of single stranded 
polynucleotides, where all the polynucleotides may be 
5 identical to each other or a population of complementary 
polynucleotides may be present in each spot. 

The subject arrays find, use in a variety of different 
applications in which one is interested in detecting the 
10 occurrence of one or more binding events between target 

nucleic acids and probes on the array and then relating the 
occurrence of the . binding event (s) to the. presence of a 
. target (s) in a sample, i.e. the expression of a particular 
key M. capsulatus gene in a sample. In general, the device 
is will be contacted with the sample suspected of containing 
the target gene under conditions sufficient for binding of 
any target present in the sample to a complementary 
polynucleotide present on the array. Generally, the sample 
will be a fluid sample and contact will be achieved by 
20 introduction of an appropriate volume of the fluid sample 
onto the array surface, where introduction can via inlet 
port, deposition, dipping the array into a fluid sample, 
and the like. 

Targets may be generated by methods known in the art . mRNA 
can be labelled and used directly as a target, or converted 
to a labelled cDNA target. Generally, such methods include 
the use of oligonucleotide primers. Primers that may be 
employed include oligo dT, random primers, e.g. random 
hexamers and gene specific primers. Where gene specific 
primers are employed, the gene specific primers are 
preferably those primers that correspond to the different- 
polynucleotide, spots on the array. Thus, one will 
preferably employ gene specific primers for each different 
polynucleotide that is present on the array, so that if the 
gene is expressed in the particular cell or tissue being 
analysed, labelled target will be generated from the sample 
for that gene. In this manner, if a particular key M. 
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capsulatus gene present on the array is expressed in a 
particular sample, the appropriate target will be generated 
and. subsequently identified. 

5 A variety of different protocols may be used to generate 
the labelled target nucleic acids, as is known in the art, 
where such methods typically rely on the enzymatic 
generation of the labelled target using the initial primer. 
Labelled primers can be employed to generate the labelled 
10 target . Alternatively, label can be incorporated during 
first strand synthesis or subsequent synthesis, labelling 
or amplification steps, in order to produce labelled target . 
Alternatively, the label can be introduced by chemical cDNA 
synthesis. 

15 

As mentioned above, following preparation of the target 
nucleic acid from the tissue or cell of interest, the 
labelled target nucleic acid is then contacted with the . 
array -under hybridisation conditions, where such conditions 

20 can be adjusted, as desired, to provide for an optimum 

level of specificity in view of the particular assay being 
performed. Suitable hybridisation conditions are well known 
to those of skill in the art, e.g. stringent conditions 
(e.g. at 50 °C. or. higher and 0.1 X SSC (15 mM sodium 

25 chloride/01.5 mM sodium citrate). In analysing the 

differences in the population of labelled target nucleic 
acids generated from two or more physiological sources 
using the arrays described above, each population of 
labelled target nucleic acids are separately contacted to 

30 identical probe arrays or together to the same array under 
conditions of hybridisation, . preferably under stringent 
hybridisation conditions, such that labelled target nucleic 
acids hybridise to complementary probes on the substrate 
surface. 



Where all of the target sequences comprise the same label, 
different arrays will be employed for each physiological 
source (where different could include using the same array 
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at different times) . Alternatively, where the labels of the 
targets are different and distinguishable for each of the 
different physiological sources being assayed, the 
opportunity arises to use the same array at the same time 
5 for each of the different target populations. Examples of 
distinguishable labels are well known in the art and 
include: two or more different emission wavelength 
fluorescent dyes, like Cy3 and Cy5, two or more isotopes 
with different energy of emission, like 32 p and 33 p, light 

10 scattering particles with different scattering spectra, 
labels which generate signals under different treatment 
conditions, like temperature, pH, . treatment by additional 
chemical agents, etc., or generate signals at different 
time points after treatment. Using one or more enzymes for 

15 signal generation . allows for the use of an even greater 
variety of distinguishable labels, based on different' 
substrate specificity of enzymes (alkaline phosphatase/ 
peroxidase) . 

20 Following hybridisation, non-hybridised labelled nucleic 
acid is removed from the support surface conveniently by 
washing, generating a pattern of hybridised nucleic acid on 
the substrate surface. A variety of wash solutions are 
known to those of skill in the art and may be used. 

25 

The resultant hybridisation patterns of labelled nucleic 
acids may be visualized or detected in a .variety of ways, 
with the particular manner of detection being chosen based 
on the particular label of the target nucleic 'acid, where 
30 representative detection means include scintillation 
. counting, autoradiography, fluorescence measurement, 
calorimetric measurement, light emission measurement, light 
scattering and the like, 

35 Following detection or visualization, the hybridisation 
patterns may be compared to identify differences between 
the patterns. Where arrays in which each of the different 
probes corresponds to a known gene are employed, any 
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discrepancies can be related to a differential expression 
of a particular gene in the physiological sources being 
compared . 

5 Also provided are kits for performing analyte binding 

assays using the subject devices, where kits for carrying 
out differential gene expression analysis assays, are 
preferred. Such kits according to the subject invention 
will at least comprise a M. capsulatus array according to 

10 the subject invention- The kits may further comprise one or 
more additional reagents employed in the various methods, 
such as primers for generating target nucleic acids, dNTPs 
and/or rNTPs, which may be either premixed or separate, one 
or more uniquely labeled dNTPs and/or rNTPs, such as 

15 biotinylated or Cy3 or Cy5 tagged dNTPs, or other post 
synthesis labeling reagent, such as chemically active 
derivatives of fluorescent dyes, biotin, digoxigenin, or 
strept/avidin- label conjugate or antibody- label conjugate, 
enzymes, such as reverse transcriptases, DNA polymerases, 

20 and the like, various buffer mediums, e.g. hybridisation 
and washing buffers, labelled target purification reagents 
and components, like spin columns, etc., signal generation 
and detection reagents, e.g st rep tavidin- alkaline 
phosphatase conjugate, chemif luorescent or chemi luminescent 

25 substrate, and the like. 

In addition to the DNA arrays, the present invention also 
related to a kit for use in a hybridisation assay, said kit 
comprising a DNA array according to one the present 
30 invention. The kit preferable contains reagents for 
generating a labelled target polynucleotide sample, a 
hybridisation buffer and a wash medium. 

Further, the present invention related to novel DNA 
35 molecules selected from the group comprising SEQ ID NO 1 to 
SEC ID NO 373, and also to the protein for which these 
genes codes. 
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A further embodiment of the present invention related to a 
method or the determination of the differential expression 
of the genes of M. capsulatus due to an alteration in the 
incubation conditions from a firs incubation condition to a 
5 second incubation condition, wherein the expression of a 
plurality of sequences from the group comprising SEQ ID NO 
1 to SEQ ID NO 454, and preferable also SEQ ID NO 455 - 
1840, is monitored on the two respective DNA arrays, and 
where expression of the first incubation condition is 
10 compared with the expression of the same genes of the 
second incubation condition. 

Preferable, the alteration of incubation condition is 
selected from the group comprising alteration in 

15 temperature, alteration- in pH, alteration in the presence 
of other organisms, the presence of chemicals, the presence 
of toxins, alteration in carbon source, alteration in 
energy source, alteration in trace element source, 
alteration in nitrogen source, alteration in phosphorous 

20 source and alterations in sulphur source. 

A preferable embodiment relates to the monitoring of 
expression as a result of various concentrations of copper 
ions , . 

25 

The following examples are offered by way of illustration, 
and not' by way of limitation. 

30 EXAMPLE 1 

Sequencing of the M. Capsulatus genome 

Methylococcus capsulatus Bath NCIMB 11182 was purchased 
from NCIMB Ltd. (Aberdeen, UK), and grown- in a medium 
described by Whittenbury (1970) on methane or methanol as 
35 sole carbon and energy source. Chromosomal DNA was 

extracted and purified after a method of Marmur (Johnson, 
1994) . Two plasmid libraries, BMC and BMD, using the 
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vectors pHOSl or pHOS2 were constructed with an average 
insert size of 2 and 10 kB respectively. The genomic DNA 
was mechanically sheared to the decided range. The DNA 
fragments where then made blunt-ended and adapters were 
5 ligated to the ends befbre ligation into the vectors. 

Whole genome random sequencing and assembly of individual 
sequences where done as described by Fraser et al. (1997). 
A total of 6- and 2 -times coverage of the genome will be 
sequenced from BMC and-BMD, respectively. 

10 

EXAMPLE 2 

Generation of an array system for the determination of 
different expression at low and high concentraion of 
15 copper . 

Culture conditions (fermentor) 

Methylococcus capsulatus (Bath) NCIMB 11132 was grown in 
20 continuous cultures (2L) supplied by ammonium 

nitrate/mineral salts (NMS) medium, with methane as the 
source of carbon and energy. An atmosphere of air/methane 
was maintained in ratio of 5:1, and the temperature of 
growth was 45°C. The initial concentration of copper 
25 supplied to the culture was 0.25 mg/L CuS0 4 • 5H 2 0. When the 
cell density reached OD*6.5, the amount of copper in the 
fermentor was gradually diluted, by supplying the fermentor 
with NMS medium lacking copper (<lmg/L copper) . Collected 
samples were screened for the activity of sMMO by use of an 
30 enzymatic assay based on that reported by Brusseau et al . 
(1990) . 



RNA work 
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Samples were harvested just before changing medium at an OD 
of 6.16 and after 3 days of growth in copper free medium. 
The copper switch was indicated by the absence of sMMO 
activity in the latter sample. Total RNA were extracted 
5 using the hot-phenol method as described in Nielsen et.al, 
1996 Microbiology. 

The RNA probes were labelled with P 32 using the 
GenomeDirectedPrimers given in table 1, and purified on 
10 columns. 4 0 8'mer primers label -80% of the M.capsulatus 
estimated transcripts 



Table 1 



M. capsulatus Genome Directed Primers 



15 



1GDP-MC-R 
2GDP-MC-R 
3GDP-MC-R 
4GDP-MC-R 
5GDP-MC-R 
6GDP-MC-R 

* 7GDP-MC-R 
8GDP-MC-R 
9GDP-MC-R 
10GDP-MC-R 
11GDP-MC-R 
12GDP-MC-R 
13GDP-MC-R 
14GDP-MC-R 
15GDP-MC-R 
16GDP-MC-R 
17GDP-MC-R 
I8GDP-MC7R 

XL9GDP-MC-R 
20GDP-MC-R 
21GDP-MC-R 
22GDP-MC-R 

' 23GDP-MC-R 
24GDP-MC-R 
25GDP-MC-R 
26GDP-MC-R 
27GDP-MC-R 
28GDP-MC-R 
29GDP-MC-R 



CGCCGCCG 
CGGCGGCG 
CCGCCGCC 
CGGCGCCG 
CGCCGGCG 
GCCGCCGG 
GCCGCCGC 
CGATGCCG 
GGCGGCGG 
CCGCCGGC 
GCGGCGGC 
GGCGGCGA 
CCGGCGGC 
CCGCCAGC 
CCGGCGCC 
CGGCCAGC 
GCCGGCGG 
GCCGGCGC 
CCAGCGCC 
CGGCCGGC 
GGCCGGCG 
CGCCGGCC 
GCGCCGGC 
CGGCGATG 
CGATGGCG 
CCGCGCCG 
GCCGGCGA 
CGGCATCG 
GCCGGCCG 
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30GDP-MC-R 
31GDP-MC-R 
32GDP-MC-R 
33GDP-MC-R 
34GDP-MC-R 
35GDP-MC-R 
36GDP-MC-R 
37GDP-MC-R 
38GDP-MC-R 
39GDP-MC-R 
40GDP-MC-R 



GGCCGCCG 
TCGGCCAG 
CGGCGCGG 
GCCGCGGC 
CGGCCGCC 
CGGCTTCG 
GCCCGCCG 
CGGCGATC 
GATGCCGG 
CCAGCCGC 
CCAGCCGG 



Dot -Blot assay 



5 PCR products were amplificated from M. capsulatus genomicDNA 
using the listed primers . The. specific primers for PCR 
amplification was designed to amplify 100-400 bp PCR 
products from each of the ORP of . interest . The ORFs are 
given in table 3 . 
10' . 

Table 2 

ORF spesific primers used to amplify the tempi at PCR 
products making up the array. 

>26 ABC-type transport protein sll0739 - Synechocystis sp: 
F2 26-F(254): GCAGCCTATGTGTTTCAAGACTACG . (254) 

R7 26-R(438) : CCGGAGAGTTCGTTCGGATAC (438) 

20 

>564 HYPOTHETICAL ABC TRANSPORTER ATP -BINDING PROTEIN YHIH: 
F5 564-F(1121): GTCAACGCCTTGTCCTTGATTG (1121) 

Rl . 564 -R( 1398 ):. CAGGAAGTCGGAAACCCGTAG (1398) 

25 

>83 LIPOPROTEIN RELEASING SYSTEM ATP -BINDING PROTEIN LOLD: 
Fl 83-F(258): GTCTATCAGCTCATGCTGGAGCTC (258) 

Rl 8 3 -R (369) : CATCCTCCATGTGGAGGACCT (369) 

30 >1987 SecA [Pasteurella multocida] : 

F4 1987-F(200): CTCACTGGAAGATCCCCTCATG (200) 

Rl 1987-R(544) : ACATCCCACTGTTCCTCGAGG (544) 

>723 TRIOSEPHOSPHATE ISOMERASE (TIM) : 
35 F9 723 -F (29): TCATGTTTTGCTCGCCTTGAG (29) 

Rl ' 723-R(232): TGACCGGACAGATAAGCAAGAGTC (232) 

>732 queuine tRNA-ribosyltransf erase : 
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F5 
Rl 



732-F(15) : AGTTTCTTTATTGCCGACGCCT 
7 3 2 -R ( 2 0 2 ) : GTGACCACTTCAACCCCCTTG 



10 



15 



20 



25 



30 



35 



>734 general protein secretion pathway subunit SecD: 
F2 734-F(157): CATCGAGAACAAGTCCGAGACC 

R6 734-R(482): GGCCGAACATCCGGTAATAGAG 

>3263 protein-transport protein SecB VC2653: 
F2 3263 -F (65) : AAGGACGTATCGTTCGAGACCC 

R2 3263 -R (370) : TTTGTTCACGAGATCCGAGACC 

>3490 copper export protein homo log yen J - Bacillus 
F4 3490 -F (638): CATCTTCCTGACCGGTATGTGTCT 

Rl 3490-R(932) : GCGCTGAGGACTGGAAACATATAG 

>1344 SHIKIMATE 5 -DEHYDROGENASE : 

F3 1344 -F ( 95) : GGCCAGGACCTGATCTACACC 

Rl 1344-R(389) : GTATGAGGATTTTCGTGCCCG 

>960 exopolyphosphatase XF2590 [imported] : 

F6 960-F(2): TATTTGTATCAGAACCCTCCCGC 

Rl 9 6 0 -R ( 4 3 2 ) : AGATAGGTCAGACGGGCCTCC 



(15) - 
(20.2) 



(157) 
(482) 



(65) 
(370) 

subtilis : 
(638) 
(932) 



(95) 
(389) 



(2) 
(432) 



>2756 gluconate- 6 -phosphate dehydrogenase [Escherichia coli] 



Fl 
Rl 



2756-F(944) : GATTC.CTGGTCGACAAGGTCCT 
2756 -R (1224) : CCATGAGTTGGAAACCTTGGG 



>2759 SucA [Pasteurella tnultocida] : 

F2 2759-F(2026): ACGGTTACAGCAGCTCGGAAC 

Rl 2759-R(2511) : TTTCCAGCAGGTCGTAATAGACCTT 

>2760 SucB [Pasteurella multocida] : 

F2 2 7 6 0 - F ( 3 92 ) : GTTGGTGATGGTGAAGGTCCC 

R3 2760-R(593): CGAGGAAATCGTCTACCACGACTA 

>2761 polyphosphate kinase [Caulobacter crescentus], 

Fl 2761-F(122): GATCTTTTCGGTCGAGGAGCTC 

Rl 2761-R(470) : TTCGAAGAACTCATCCATATTGGAAC 



(944) 
(1224) 



(2026) 
(2511) 



(392) 
(593) 



(122) 
(470) 



40 



45 



50 



55 



>246 methanol dehydrogenase alpha subunit 

F5 . 246-F(878) : TCGATACCGGTGAAGCCAAGT (878) 

R2 2 4 6.-R ( 1 0 1 8 ) : AGTGGGTCAGCAGCTTGGAGT (1018) 

>3530 methanol dehydrogenase alpha subunit: 

F3 3530-F(1016) : CAGGTCGAATACCAGCCCTACTC ' (1016) 

Rl 3530-R(1335) : AACATGTATCCGGACCCAAGG (1335) 

>242 particulate methane monooxygenase subunit PmoC3 : 

Fl 242-F(394) : TCTACTGGGGCGCATCCTACT (394) 

R2 242-R(525): AACCGGTGATGATGTAGATCGG (525) 

>1415 probable methane monooxygenase 45k chain - Methylococcus 
capsulatus : 

F2 14 15 -F (926) : GACAACCCGGAAGTCATAGGTCTT (926) 

R2 1415-R(1151) : GAGCTGGTCGAAAGAGAAAGTCAAG (1151) 



>1416 probable methane monooxygenase 27k chain - Methylococcus 
60 capsulatus: 
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FX 1416-F(117): GTTTTTCGTGATCGTGGGCTC (117) 

R2 1416-R(382): AAGTTGATCGGGAAGTAGGTCCA (382) 



5 >1417 particulate methane monooxygenase subunit PmoC3 : 

F3 1417-F(66) : CCGGAGTTCGAGACCTACTGG (66) 

Rl 14 1 7 -R ( 2 8 6 ) : TCCTGCTCGGTGAAGTAGGATG (286) 

>3126 soluble methane monooxygenase protein A alpha subunit: 
10 Fl 3126-F(270): CGCCAAGTATCTCAACACGGA .(270) 

R12 3126-R(645): CTCGTAGATCTTGCCGTAGTGGTC (645) 

>3127 soluble methane monooxygenase protein A beta subunit: 
F2 3127-F(810) : GACGAACGGGGAGGTCTACAA (810) 

15 Rl 3127-R(1269) : GATCCTGCTGGCGTAGTCCTC (1269) 

>3128 methane monooxygenase A beta chain [Methylococcus : 
Fl 3 12 8 -P (333): CGTTCCAGTCGAACACCTCCT (333) 

R2 3128-R(631): GTTCATCAACCGGTATTGGGG (631) 

>3049 MopB [Methylococcus capsulatus] : 

F5 3049-F(123): CGCGGAGTACACCTATACGGG (123), 

Rl 3049-R(352): GCTGGAACGCATCCCTAGAAA (352) 

25 >3337 transposase [Acidovorax avenae subsp. citrulli] : 

F5 3337-F(128): TTGTCCATGAGGATGTGACCC (128) 

R2 3337-R(512): GCCTGAACCTGGAAGACAAGG (512) 

>3340 transposase [Xanthomonas axonopodis pv. dief fenbachiae] : 
30 Fl 3340-F(497): GCTGGAACCACAAACGTGTGT (497) 

Rl 3340 -R (732) : GAAGTCCACCTCCATCCCTAGC (732) 

>1020 putative cat ion- transporting ATP- ase - copper transport: 
F2 1020-F(317): TATTGGTCATCGCCTGTCCCT (317) 

35 R2 1020-R(733): ACTTTTCCATCATGGCCACGT (733) 



The specific primers were applied to the Hybond N+ 
40 membrane. The membrane was pre-wetted with distilled water 
and treated with 10 x SSC, and placed on a vacuum blotter. 
4 ul of the denatured DNA sample is applied to each spot , on 
the membrane. The membrane was placed onto a 3mm paper pre- 
wet in denaturation solution: 1.5 M NaCl, 0.5 M NaOH for 3 
45 min, the 3 mm paper was changed, and the process repeated. 
The membrane was thereafter placed onto a 3 mm paper pre- 
wet in neutralisation solution: 1.5 iff NaCl, 0.5 M TrisHCl 
(7.2) for 3 min. The paper was changed, and the method 
repeated. The membrane was then placed onto a dry 3mm 



WO 02/055655 



28 



PCT/NO02/00019 



paper. After that, the membrane was radiated with UV- light 
for 2 min. 

Hybridisation 

5 

The membrane was pre-hybridisated at 65 °C for 5 h -with the 
pre-hybridisation solution: 3 ml 20 x SSC, 1.2 ml 50 x 
Denhards solution, 0.12 ml sperm DNA, 1.12 ml 10 % SDS and 
6,5 ml H 2 0. 

10 

Thereafter the membrane was hybridised with -.the labelled 
cDNA probes made using the GDP primers in table 1 over 
night. The membranes were washed 3 x 20 min with Wash 
solution 1: 20 ml 20 x SCS, 10 ml 20 % SDS and 170 ml H 2 0, 
15 and 2 x 20 min with washing solution 2: 0.5 ml 20 x SCS, 
2.5 ml 20 % SDS and 97 ml H 2 0. 

The membranes were developed onto a imigar film, and 
20 scanned in the phosphoimigar . 

Results 

The figure shows the different of mRNA expression levels of 
25 the genes from cells grown under different concentrations 
of copper. It is evident that the expression levels are 
different in the two culture systems, and this clearly 
indicates that the method and system according to the 
invention is suited for the determination of differential 
30 expression levels. 
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EXAMPLE 3 • 

Generation of a general M. capsulatus DNA array 

An embodiment of the invention relates to a DNA array where 
5 substantially all of the M. capsulatus genes, about 3500 
genes, were isolated and amplified in separate test tubes 
using a combination of sense and antisense gene-specific 
primers capable of amplifying the gene fragments of 
interest. Some of these genes are given in the tables 1 - 
10 7, below. This array can be made by prior art methods 

(design and synthesis of specific primers, amplification, 
deposition on solid support etc.) known for a person 
skilled in the art. 

15 

EXAMPLE 4 

DNA array for the measu rement of key metabolic features 

A selection of genes involved in the metabolism of carbon 
20 and nitrogen are incorporated to this embodiment of a DNA 
array. Some of these genes are given in table 1, below. A 
selection of genes involved in the energy metabolism are 
given in table 2, below, and genes involved in the, 
metabolism of lipids are given i table 3. Other metabolic 
25 important genes are given in table 4, for instance genes 
involved in the serine and butanediol pathways. 

EXAMPLE 5 

DNA array comprising M. capsulatus regulator genes. 

30 

An embodiment of the invention relates to a DNA array 
containing a number of genes anticipated to play a function 
in the regulation of the M. capsulatus, and a selection of 
some of these genes are given in table 5, below. 
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EXAMPLE 6 

DNA array compris ing M. capsulatus aenes involved in 
transport and secretion. 

5 An embodiment of the invention relates to a DNA array- 
containing a number of genes anticipated to play a function 
in transportation and secretion, and a selection of some of 
these genes are given in table 6, below. 

10 EXAMPLE 7 

DNA array comprising M. capsulatus genes with unknown 
function. 

An embodiment of the invention relates to a DNA array 
15 containing a number of genes wherefore the function still . 
remains to be established. These genes are given as SEQ ID 
NO 374 to SEQ ID NO 1840. 

It is highly emphasized that both groups of genes, i.e. 
20 ■ group (a) and (b) can be incorporated on the same DNA 

array, and that this DNA array also may contain 
several of the genes, of tables 1-7 for which a 
putative function have been assigned. 
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Table I 

Genes involved in the metabolism of carbon and nitrogen • 


SEQED 
NO 


Pmauve names 


3 
\S 

1ft 

■■aft- 

MS 

• HV 

• -'S2» 

• T3> 

\\\ 

•"d'vs 
-sAft 

. 


98 RBCR CHRV1 (P2S544) RUB1SC0 OPERON TRANSCRIPTIONAL REGULATOR ■ 
422 GARR ECOLI (P23523) 2-HYDROXY-3-OXOPROP10NATE REDUCTASE 
427 SPEE_METW- (Q57761) PROBABLE SPERMIDINE SYNTHASE 

444 bmc_f2 nitrate-iaducible formate dehydrogenase, gamma subunit 5750-6400 

445 bmc~12 Formate Dehydrogenase-O, Iron-Sutftir Subunit 

449 bmc~12 Foimate Dehydrogcnase-Q, Major Subunit (Formate TJehydrogeaase-O Alpha Subunit 
549 PmoC3(-l), bmc J6, 795 

633 bmc 20 (AJ01 1927) fructose^, 6-bisphosphate aldolase 0-1200 

792 Bmc" 24 Probable Methane Monooxygenase 45k Chain • Metbylococcus 

793 BmiT.24 PmoA2 31900-32500 
795 Bmc3 4 PmoC2 691 siate i conrig 
831 Bmc~26 acetate kinase 6500-7 

1350 CST A ECOLI (P15078) CARBON STARVATION PROTEIN A 

2064 CSRA PSEAE (069078) CARBON STORAGE REGULATOR HOMOLOG 

2241 bmc 57 nifA 12500-14100 

2271 bmc_57 Methanol Dehydrogenase Subunit 1 Precursor 

2339 Bmc" 60 moxR protein - Deinococcus ladiodurans 

2459 bmc 62 (U73807) formate dehydrogenase alpha subunit 17000-20000 

3786 ENO NTTEU (085348) ENOLASE (EC 42111) (2-PHOSPHOGLYCERATE DE 

4084 TPMT PSESJ (086262) THLOPURINE S-METHYLTRANSFERASE • 

40S FWDC METJA (Q58571) TUNGSTEN-CONTAINING FORMYL^IBANOFUR^EffY 

4094FTR METBA (P55301) FORMYLMETHANOFURAN-TETRAHYD^^ 

4104 MCH^TEX (O85014)N5,N10-MF^IENYLTET^^ 

4296 S SALTY (P2 1 622) ACETOLACTATE SYNTHASE ISOZYME m SMALL SUB 

4298 Evi ECOU I P00893) ACETOLACTATE SYNTHASE ISOZYME III LARGE SUB 

4418 BIOB SERMA (P36569) BIOTIN SYNTHASE (EC ^HBJOTN 

4419 BIOF"ERWHE (Q47S29) S-AMtNO^-OXONONANOATE SYNTHASE (EC 2314 
4421 BrOH ECOLI (P13001) BIOH PROTEIN • w> - ll - B | B .«/.«i 
•4544 GLGB" SYNY3 (P52981) 1.4-ALPHA-GLUCAN BRANCHING ENZYME (EC 241 
454lGLGA^(P08323) GLYCOGEN ^mJaf^mjg^a^, 
4800 ALKH'ERWCH (P38448) KHG/KDPG ALDOLASE PNfL^^d^ 
4885 DMPP'PSESP (P19734) PHENOL HYDROXYLASE P5 PROTEIN (EC 1 14137 
4927bmc 175 (AF309488) Methanol Dehydrogenase 2121- 

.4929 bmc"*l75 (U72662) rocaJhomelog 4000- ' , m ,^ w .™. (:P ~ r , 
5lS PCPB.FLAS3 (P4253 5) PENTACHLOROFHENOL 4-MONOOXYGENASE (EC 1 14 
5233 • phenol 2-monooxygenase 

5304:bmc 29 Methanol Dehydrogenase Subunit I Precursor 3*3- 
5306 Bmc" 209 Methanol Oxidation Protein 670- 
5309 bmc3 09 methanol dehydrogenase subunit.2 2066- 
-5310 bmc~209 Moxr Protein 2457- 
53V1 bmc J09-ORF 3800- 

n 12 hmc~2Q9 mxaA eene product 45 1 0- -. . _„ n - T T- rK i r 

SoT^OCP^ 

\£a nVB itLCTN(P27696) ACETOLACTATE SYNTHASE, CATABOLIC (EC 413 

ribulose-bisphosphate carboxylase large chain (rbcA) 
ribulose-bisphosphate carboxylase small chain (rbcB) 
.puarive regulator of ribulose-bisphodphate carboxylase 

k phosphoglycerate kinase (cbbK) 
glyceraldehvde-3-phosphate debyrogenase (cbbO) 

rs&Sis- iii-w**. - -*^*-___^_____ 

i cnmsktrtolase (tktl) — — — ~ " 
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3*1 



transtetoiase (Qa2), rragment 
ribnlosepbospbate epimerase 
ribose 5-phosphate isomErase (ipiA) 
ribose 5-pbosphaie isomerase (rpiB) 
phosphoribulokiaase (c&P) 
texulose-6-phosbate synthase (rmpAl) 
hexulose-6-pbospaate isomerase (nnpBl) 
6-phjospho-3-he»iloisomerase (rmpB2) 
S-pbospbofructokinase 
transaldolase (rrnpD) 

D-arabino 3-bexuloae 6-phosphaie formaldehyde lyase • ' 

Putative glycolate oxidase iron-sulfur subunit 

Putative glycolate oxidase iron-sulfur subunit 

Putative glycolate oxidase snbunit glcE 

Putative glycolate oxidase subunit glcD 

Putative obosnboelvcQlatE phosphatase 

2268 MOXX.PARDE (P29904) METHANOL ITTILIZATTON CONTROL REGULATORY PRO.. 
"69 MOXY PARDE (P29905) METHANOL UTILIZATION CONTROL SENSOR PROTEIN.. 
5307- DHM1 "METOR (P15279) METHANOL DEHYDROGENASE SUBUNIT I PRECURSOR . 
5310 MOXR" METEX (P30621) MOXR PROTEIN (MXAR PROTEIN). 

5407 PQQE ACJCA (P07782) COENZYME PQQ SYNTHESIS PROTEIN E (COENZYME 

5408 PQQD'kLEPN (P27506) COENZYME PQQ SYNTHESIS PROTEIN D. 

5409 PQQCKLEPN (P27505) COENZYME PQQ SYNTHESIS PROTEIN C 

5410 PQQB~PSEFL (P55172) COENZYME PQQ SYNTHESIS PROTEIN B 

5411 HMWC DESVH (P24092) HGH-MOLECULAR-WEIGHT CYTOCHROME C PRECURSO- 
5416 DHB1 HUMAN (P14061) ESTRADIOL 17 BETA-DEHYDROGENASE1 

5426 MEMA METCA (P22869) METHANE MONOOXYGENASE COMPONENT A ALPHA CHA 
; 5429 MM0BJ4ETCA (P18797} METHANE MONOOXYGENASE REGULATORY PROTEIN B 
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Table 2 . 

' Genes involved in the energy metabolism 


SEQID 
NO 


Putative names 


Mb 

S»\o 
. : t3P1 

.v. 

••"3SO 


792 Bmc 24 frobableMethane Monooxygenase 45k Chain - Methylococcus 

793 Bmc" 24 PmoA2 31900-32500 

SS^OT^CHLOMPBBNOt^aNOOXYG^ (EC 1.4 

^ 0 psMTo04H)TOl.UENt4.MONOOXYGlNASE SYSTEM PROTEIN C 

S OTMRDE Ek kEIHANOL OTLEAHON CONTROL SENSOR. PROTEIN.. 
1% SSS "OL DEHVDROGENASESUBUNTT , PRECURSOR . 

5408 PQQD XLEPN (P27506) COENZYME PQQ SYNTHESIS PROTEW D. 

5401 5S"nS ^27505) COENZYME PQQ SYNTHESIS PROTEIN C. 

5410 PQQB~ PSEFL (P55172) COENZYME PQQ SYNTI^S^OT^B ^ 

54 1 HMWC DESVH(P24092)HIGH.MOLEaJI^-iraiGOTC^C^OME CPRECURSO.. 


- * - ■/ : ' \ \ 
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Table 3 

Genens involved in the metabolism of lipids 



is ksO 




S 

SH 
• bb 
b> 

life* 

i>H 
Sa>v 

• <3Sb 
^S} 

3W 
. 3a} 


225 CAPI_STAAU (P39858) CAPI PROTETNBmcJ CapiProlein 0-1000 

376 ERYl.SACER Bmc_9 Ny: Putative Multi-Domain BetaKeto-Acyl Synthase 

838 Bmc 26 fatty and cis/txans isomerase 13000-15500 

1154 OPT 1 DROME (P91679) OLIGOPEPTIDE TRANSPORTER 1 

1 193 LPSE~RHME (Q9R9N1) LIPOPOLYSACCRARIDB CORE BIOSYNTHESIS . 

1 195 SPSC BACSU (P39623) SPORE COAT POLYSACCHARIDE BIOSYNTHESIS 

1198 PPX ECOLI (P29014) EXOPOLYPHOSPHATASE 

1884 MIAA HAEIN (P44495) TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE TRAN 

1901 PGSA~HAEIN (F44528) CDP-DIaCYLGLYCEROL-GLYCEROL-3-PHOSPHATE 

1970 TAGA~ BACSU (P27620) TEICHOIC ACD BIOSYNTHESIS PROTEIN A 

1982 EPSA BURSO (Q45407) EPS I POLYSACCHARIDE EXPORT OUTER MEMBRANE 

2049 LPXB HAEIN (P4501 1) LIPID- A-DISACCHARIDE SYNTHASE 

2054 LPXA~CHRVI (Q46481) ACYL-[ACYL-CAPJUER-PROTETN]-UDP-N-ACXrYLGL 

2437 LPXD~ECOLI (P21 645) UDP-3-0-[3-HYDROXYMYRISTOYL] GLUCOSAMINE N- 

2651 CFA ECOU(P30D10)<TYCLOPROPANE~FATTY-ACa^^^ 

2687 GTAB BACSU (Q05852) UTF— GLUCOSE- 1-PHOSPHATEURIDYLYLTRANSFERAS 

2737 LOLD XYLFA (P57032) LIPOPROTEIN RELEASING SYSTEM ATP-BINDING PR 

281 7- LCFA~BACSU (P94547) LONG-CHAIN-FATTY-ACID-COA' LIGASE 

3160 LGT HAEIN (P44930) PROLTPOPROTEIN D1ACYLGLYCERYL TRANSFERASE . 

3'93 "LTPB" PSEAE (Q9X6V9) LIPOATE-PROTEIN LIGASE B (EC 6—) (LTPO 

3295 LTPa"eCOU (P25845) LTPOIC ACID SYNTHETASE (LTP-SYN) (LTPOATE S 

3507 UBTH ECOLI (P25S34) 2-OCTAPRENYL-6-METHOXYPHENOL HYDROXYLASE 

3705 LPSE~RHTME (Q9R9N1) LTPOPOLYSaCCHARTDE CORE BIOSYNTHESIS GLYCOS 

371 0 EPSB BURSO (Q45409) EPS I POLYSACCHARIDE EXPORT PROTEIN EPSB 

3742 LCFH* VTYCTU (Q10776) PUTATIVE LONG-CHAIN-FATTY-ACID-COA LIGASE 

3784 KDSA>ICPR(Q9ZE84) 2-DEHYDRO-3-DEOXYPHOSPHOOCTONATE ALDOLASE 

3845 Bmc 85ny probable, exopolysaccbaride biosynthesis protein , . 

3849 .'WZA ECOLI (P76388) PUTATIVE POLYSACCHARIDE EXPORT PROTEIN W2^ P 

4215 AC02 MOUSE (P1301 1) ACYL-COA DESATURASE 2 (EC 1 14995) (STEAR 

4466 LPSE RHTME (Q9R9N1) LTPOPOLYSACCHARIDE CORE BIOSYNTHESIS GLYCOS 

4490 FABH SALTY (085139) 3-OXOACYL-[ACYL-CARRTER-PROTEIN] SYNTHASEI 

4491 FABD'sALTY (O85140) MALONYL COA-ACYL CARRIER PROTEIN TRANSACYLA 

4497 FABFJECOU (P39435) 3-OXOACYL-[ACYL-CARRIER-PROTErN] SYNTHASE I 

4628 Bmc_108 geranyltranstransferase 

4633 Bmc~108. otf ved sqs 

,4635Bmc~108/151 farnesyl-diphosphate farnesyltransferase 
4637 Bmc~108 sqoalene-hopene cyclase . 

4819 KDGL ECOLI (P00556) DIACYLGLYCEROL KINASE (EC 271 107) PACK) 

5260 KDTA'ECOLI (P23222) 3-DEOXY.D-M.\NNO-OCTULOSONIC-ACID TRANSFERAS 

5 7 9 6 LNT PSEAE APOLIPOPROTEIN N-ACYLTRANSFERASE 
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Table 4 

Other metabolically important genes 



Putarive ammonium monooxi das a component A 

Putative ammonium monooxidase, acetylene binding subunit 

PROBABLE O-SIALOGLYCOPROTEIN ENDOPEPTIDASE. Involved in specific cleavage of glycosylated 
peptides. Outer membrane protein 

serine hydroxymethyltransf erase 
serine-glyoxylate aminotransferase 
putative hydroxypyruvate reductase 
phosphoglycerate mutase ' 
enolase 

pyruvate kinase 

oxaloacetate decarboxylase gamma subunit 
oxaloacetate decarboxylase alpha suburdt 
oxaloacetate decarboxylase beta subunit 
malate dehydrogenase 
probably malylrCoA synthase (mtkA) 
probably malyl-CoA synthase (ratlcB), partial 
putative- malate-CoA synthase (mlkA) 
putative inalale-Co A synthase (mlfcB) 
nialyl-CoA lya^e, partial. N-terminal 
malyl-CoA lyase partial. C-terminal 



maHb enzyme,' fragment 

putative alpha-acetolactate synthase 

putative alpha-acetolactate decarboxylase 
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••*- Table 5 
regulator genes 


ass 

¥\ 

\» 

2l\4 

3ft 


215 probable-two-component response regulator PA4493 
436 BARAJBCOLI (P26607) SENSOR PROTEIN EARA 
438 bme 12 transcription regulator AcoR 3000-4600 
1606 DTMH HUMAN (QI5392) D1M1NUTO-LIKE PROTEIN' 
■J064 CSRA PSEAE (069078) CARBON STORAGE REGULATOR HOMOLOG 
2258 OMPR ECOLL (P03025) TRANSCRIPTIONAL REGULATORY PROTEIN OMPR 
2668 KDPD~ECOLI (P21865) SENSOR PROTEIN KDPD (EC 273-) 
' 2S97 FRZE MYXXA (PI 8769) GLIDING MOTILITY REGULATORY PROTEIN 

2948 C2CS~ALCEU (Q44007) SENSOR PROTEIN CZCS (EC 273-) 

2949 CZOTALCEU (Q44006) -^^O^/^^^^^CE ?R0 
2966 IRGA VTBCH (P27772) IRON-REGULATED OUTER MEMBRANE VIRULENCE PRO 
3435 CLPB'ECOLI (P03815) CLPB PROTEIN (HEAT SHOCK PROTEJNF841 _ 
3438 PHOR~KLEPN (P45608) PHOSPHATE REGULON SENSOR PROTEIN PHORJEC 2 
4285 CPXR~ECOLI(P16244) TRANSCRIPTIONAL REGULATORY PROTEIN CPXR 
•4286 CPXA~ECOU (P08336) SENSOR PROTEIN CPXA (EC 273-) ; 

4330 BASR'ECOU (P30843) TRANSCRIPTIONAL REGULATORY PROTEIN BASR/PMRA 

4336 BAES"eCQLI (P30847) SENSOR PROTEIN BAES (EC 273-) 

•5376'GACS"PSESY (P48027) SENSOR PROTEIN GACS (EC 273-) 

4006PRS1 ARCFU (028303) PUTATIVE 26S PROTEASE REGULATORY SUBUNTTHO 

4041 DEGP SALTY (P26982) PROTEASE DO PRECURSOR 



WO 02/055655 



37 



PCT/NO02/00019 



9 



Table 6 

M. capsulanis genes involved in transport and secretion 



5l 
S 

It 

t>\ 
e\ 
tb 
b% 
=*\ 

tog' 

■ m 

ibH 

■m. 

• tV¥\ 
i^H 

ins 



95 OPRM PSEAE (Q51487) OUTER MEMBRANE PROTEIN OPRM PRECURSOR 
225 CAPI_STAAU (P39858) CAPI PROTEIN Bmc_5 Capi Proiein 0-1000 
230 Bmc 5 probable outer membrane protein 1700-4000 

314 brnc~7,TolC (P02930) OUTER MEMBRANE PROTEIN TOLC PRECURSOR 
643' AMS'HERWAM (Q46629) AMYLOVORAN EXPORT OUTER MEMBRANE PROTE 

712 Bmc 23 (AP196490) High Affinity Phosphate Transport Protein Pstb [Caulobact er crafnms] 
71S YQGH.BACSU (P46339) PROBABLE ABC TRANSPORTER PERMEASE PROTEIN 

821: bmc 26 oweimembraae „,_. 

1096 SECD ECOLI (P19673) PROTEIN-EXPORT MEMBRANE PROTEIN SECD 
1124 EXBB _ NEEMC (P9537S)BIOPOLYMERTRANSPORTEXBB PROTEIN 
1154 OPT1 DROME (P91679) OLIGOPEPTIDE TRANSPORTER 1 ^ 
1195 SPSCBACSU (P39623) SPORE COAT POLYSACCHARIDE BIOSYNTHESIS 
1246 bmc 34 GspE 62460-63704: 5-297 (498) „ 

" « ISd'Sa SSSSSSraS? SeASBW SYSTEM ATP-B1NDTNG PR 
5 L^ 
9 6sSicO^ 

2421 AFACJECOLI (P535 17) OUTER MEMBRANE USHER PROTEIN APAC 
2434 MopE 

■Si M J^CqSw?) BPS I POLYSACCHARIDE EXPORT PROTEIN EPSB 
3729 outer membrane bemin receptor XF0384 
37«9 PUTATIVE MEMBRANE PROTEIN bemaglutin 

■ 3927 PROA XANCP (P23314) EXTRACELLULAR PROTEASE PRECURSOR (EC 
3937 FLBA_CAUCR (P21296) FLBAPROTE1N 

4414 bmc~138 general secretion patfway ptotem d prscursor 
4493 NODG RHIS3 (P72332) NODULATION PROTEIN G 
JtlSLSPA HAETN (P44975) LIPOPROTEIN SIGNAL PEPTIDASE (EC 342336) 
4549YM11 s^(Ws2)PUTATrVEPROT£ASESLR0021 (EC3421-) ■ . 

4560 NODJ BRAJA (P26025) NODULATION PR°JEIN J 

4561 NODI~RHlS3 (P72335) NODULATION ATP-BINDING PROTEBN I 
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4566 TATC AZOCH (P54085) SEC-INDEPENDENT PROTEIN TRANSLOCASE PROTEIN 
4588 IEOBJSYNY3 (P73 182) FERROUS IRON TRANSPORT PROTEIN B HOMOLOG 
4594 COTA_BACSU (P07788) SPORE COAT PROTEIN A 

4710 TOLR_PSEaE (P50S99) TOLR PROTEIN 

4711 TOLQ_PSEAE (P50598) TOLQ PROTEIN 

4975 SLAP CAUCR (P35828) S-IAYER PROTEIN exte_d_ (pollen tubcwall) 

5082 bmc 196 pulD CSPD GENERAL SECRETION PATHWAY PROTEIN D PRECURSOR • 

5086 GSPL XANCP (P34027) GENERAL SECRETION PATHWAY PROTEIN L 

508S GSPKfXANCP (P34026) GENERAL SECRETION PATHWAY PROTEIN K 

5090 GSPJ XANCP (P31740) GENERAL SECRETION PATHWAY PROTEIN J PRECURSOR 

5091 GSPl" XANCP (P31738) GENERAL SECRETION PATHWAY PROTEIN I PRECURSOR 

5092 GSPH XANCP (P31736) GENERAL SECRETION PATHWAY PROTEIN H PRECURSOR 

5093 GSPG PSEAE (Q00514) GENERAL SECRETION PATHWAY PROTEIN G PRECURS 

5095 GSPF~XANCP (P31744) GENERAL SECRETION PATHWAY PROTEIN F 

5096 base 1~91 GspEGSPE XANCP (P3 1742) GENERAL SECRETION PATHWAY PROTEIN 
511' IBEB ECOL1 (P772 lT) PROBABLE OUTER MEMBRANE LIPOPROTEIN IBEB PR 
5340 RFAf KLEPN (Q48475) O- ANTIGEN EXPORT SYSTEM PERMEASE PROTEIN RFBA 
5342 ABCA_AERSA (Q07698) ABCA PROTEIN5342 AbcA 

53 66 Bate 108 orfy_oife+membranpnJte_ sqnalene 

5551 LOLD LIPOPROTEIN RELEASING SYSTEM ATP-BINDING ■ 



V 
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rrt — ui -v "7 
T2.D-LS / 

Unknown genes 






3MC101 CCG0327 








BMC131 COG0536 








BMC 2 2 COG07 99 








3MC22 COG0012 








BMC 2 9 COG11S0 








BMC36 COG1496 








BKC4 COG0759 






SS\ 


3MC59 COG0220 








BMCcl CCG0718 








BMC 61 • COG0779 








BMC71 COG1385 








BMC71 COG0217 






ask . 


ydao.dna og 








yaen . dna 
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CLAIMS 

5 1. A DNA array comprising a plurality of polynucleotide 
or oligonucleotide probe spots stable associated with the 
surface of a solid support, wherein each polynucleotide 
probe spot, or alternatively a number of oligonucleotide 
probe spots, gives a representation of a' plurality of M. 
10 captulatus genes. 

2. DNA array in accordance with claim 1, wherein each of 
said unique polynucleotides does not significantly cross- 
hybridise under stringent conditions with a polynucleotide 

15 of any other polynucleotide probe composition on the array. 

3. DNA array in accordance with claim 1/ wherein said 
unique polynucleotides of said array have an average length 
of from 50 .to 700 nucleotides (nt) , more preferable 100 to 

20 300 nt, and most preferable about 200 nt. 

4. DNA array in accordance with claim 1, wherein said 
polynucleotide probe comprises a population of single ; 
stranded (identical) polynucleotides. ■ • 

25 

5. DNA array in accordance with claim 1, wherein said 
oligonucleotides have an average length of from 10 to 30 
nucleotides (nt) , or preferable about 20 nt- 

30 6. DNA array in accordance with claim 1, wherein said 
array comprises at least 10,. more preferable 20, more 
preferable 30, and. most preferable substantial all of the 
M. captulatus genes listed in table 1. 

35 7. DNA array in accordance with claim 1, wherein said 
array comprises at least 10, more preferable 20, more 
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preferable 30, and most preferable substantial all of the 
M. captulatus genes listed in table 2. 

8. DNA array in accordance with claim 1, wherein said 
5 array comprises at least 10 , more preferable 20, more 

preferable 30, and most preferable substantial all of the 
M. captulatus genes listed in table 3. 

9. DNA array in accordance with claim 1, wherein said 
10 array comprises at least 10, more preferable 20, more 

preferable 30, and most preferable substantial all of the 
M. captulatus genes listed in table 4. 

. 10.. DNA array in accordance with claim* i, wherein said 
15 array comprises at least 10, more preferable 20, more 

preferable 30, and most preferable substantial all of the 
M. captulatus genes listed in table 5. 

11. DNA array in accordance with claim 1, wherein said 
20 array comprises at least 10, more preferable 20, more 

preferable 30, and most preferable substantial all of the 
M. captulatus genes, listed in table 6. 

12. DNA array in accordance with claim 1, wherein said 
25 array comprises at least 10, more" preferable 20,. more . . 

preferable 30, and most preferable substantial all of the 
M. captulatus genes listed in table 7. 

13 . . DNA array in accordance with claim 1, wherein said 
30 array comprises at least 50, more preferable 100, more 

preferable 300 , and, most preferable substantial all of the 
M. captulatus genes listed in tables 1-7, i .e. . sequences 
SEQ ID NO 1 -SEQ ID. NO 454, 

35 14 . DNA array in accordance with one of the claims 6-13 
wherein the array further comprises unique M. capsulatus 
genes in accordance with SEQ ID NO 455 to SEQ ID NO 1840. 
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15. A kit for use in a hybridisation assay, said kit 
comprising a DNA array according to one of the claims 1 - 
14. 

5 16. Kit in accordance with claim 15 , wherein said kit 

further comprises reagents for generating a labelled target 
polynucleotide sample. 

17. Kit in accordance with claim 15, wherein said kit 
10 further comprises a hybridisation buffer. 

18. Kit in accordance with claim 15, wherein said kit 
further comprises a wash medium. 

15 19. DNA molecule, wherein said molecule comprising one of 
the sequences selected from the group comprising SEQ ID NO 
1 to SEC ID NO 373. 

20. Protein, wherein said protein is coded for by a DNA 
20 molecule comprises one of the sequences selected from the 

group comprising SEQ ID NO 1 to. SEC ID NO 373. 

21. A method for the determination of the differential 
expression of the genes of M. capsulatus due to an 

25 alteration in the incubation conditions from a. firs 

incubation condition to a second incubation condition, 
wherein the expression of a plurality of sequences from the 
group comprising SEQ. ID NO 1 to SEQ ID NO 454 is monitored 
on the two respective DNA arrays, and where expression of 

3 0 the first incubation condition is compared with the 
expression of the same genes of the second incubation 
condition. 

22. A method according to claim 21, wherein the DNA arrays 
35 further comprises sequences selected from the group 

comprising SEQ ID NO 455 to' 1840. 
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23. A method according to claim 21 or 22, wherein the 
alteration of incubation condition is selected from the 
group comprising alteration in temperature, alteration in 
pH, alteration in the presence of other organisms, the 

5 presence of chemicals, the presence of toxins, alteration 
in carbon source, alteration in energy source, alteration 
in trace, element source, alteration in nitrogen source, 
alteration in phosphorous source and alterations in sulphur 
source. 

10 

24. A method according to claim 23, wherein the alteration 
in trace element source is an alteration in the level of 
metal ions . 

15 25. A method according to. claim 24, wherein the. metal ions 

is copper ions . 
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Fig. 1 
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SEQUENCE LISTING 

<110> UNIFOB, Stiftelsen Universitetsf orskning i Bergen 
TIGR, The Institute for Genomic Rearch 

<120> Method and system for the determination of gene 
expression in M. capsulatus 

<130> UNIFOB -PCT case 1 

<140> PCT/N002/aaaaa 
<141> 2002-01-14 

<160> 1840 
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<210> 1 
<211> 1002 
20 <212> DNA 

<213> Methyiococcus capsulatus 

<400> 1 

atgcccgaga cccgccccgg acgcttcccg tccatccgcc tccgccgcat gcgcaaggat 60 

25 gacttcagtc gccgcctgat gcgggaaaac • cggctgacgg tggacgactt gatctacccc 120 

ttgttcgtca ccgagggcag ccggctccgc gaaccggtaa catcgatgcc cggcgtggcg 18 0 

cgcctcagcc tggaccttct gctggacgaa gcaacggccg cgttcgagct gggcattccg 240 

gcggtcgccc tgtttcccgt gatcgacgcg gacaagaagg atctggaggc cagcgaagcc 300 

ctgggcgtca tcacagacgt cgccctggac cctttcacct cgcacggcca ggacggactg 360 

30 tggaatccgg aaggtctggc ccagcgcgct gtcaggatac tgaaagcccg gctccccgaa 420 

atcgacgagg acggctacgt ggtcaacgac aagacggtgg aaaccctggt gaagcaggca 480 

'ctgtcccacg ccgccgccgg cgccgacgtg gtcgcccctt ccgacatgat ggacgggcgc 54 0 

atcggcgcca tccgccaggc gctcgaagcc gaggggttcg tcaatacccg catcctcgcc 600 

tactcggcga agtacgcctc cagcttctac ggtccgttcc gcgacgcggt aggctcggcc 660 

35 gcgaacctcg gcggcggcaa caaatacagc taccaaatgg accccgccaa cggcgacgaa 720 

gccctgcggg aagtcgaact. ggacttgcag gaaggcgcgg acatggtcat ggtcaagccc 780 

ggtatgccct acctggacat cgtgcggcgg gtgaaggatc gcttcggcgt gcccacctat 840 

gcctaccagg tcagcggcga gtactccatg ctgaaggccg ctgcgcaaaa cggctggctg 900 

gacgagcgcg cggtcgtcct ggagtccctg ctggcattca agcgcgccgg cgccgacggc 960 

40 atcctcacct . atttcgccaa ggacgtggcg acctggctga aa 1002 



<210> 2 
<211> 1248 
45 <212> DNA 

<213> Methyiococcus capsulatus 

<400> 2 

atgcggcctg gttcaaagtc gaacggcgtg agggggcggc atgacaagtt cgtcggaagc 60 

50 ggattcggac agccggaggc tacccgaagg ggctcatcca ggagggcgcg catgagaccg 120 

ttccgtcagg cattggccgg tacgctggcc gcaactctcc tgtgcggctg cacgccgacc 180 

cgggtcgctc tcccgccggc gccggcggcc cccgaaaact gggctcaggc gccccagacg 240 

ccggtatcgg cccccgccat cctgaagcag tggtggcgga aattcgatga tccggttctg 3 00 

gacgacctga tcgaccgtgc gctggccgcc aacccggacc tccggagtgc ccaggcgagg 3 60 

55 gtccgggaag ccgcggccac ggtcgtcgtc gccgaatccg .cactttatcc cagcctcgat 42 0 

ttcttcggct cgggcggacg tgaaaagcgg atcgaccgca tcatcgccgt gccgggaaaa 480 

cagggctatc agctgatcac ccccaccgcc gacatggtga ccggcggact ctctgcgcgc 540 

tgggagctgg acatcttcgg ccagcgtcac ctggaagcgg aagcggcggc ggcccaggcg 600 

ctgggcgtgg aagaaacgct gcatgcggct caggtcggcc tgctggcgca agtggccacg 660 

60 aattacctgg aactgcgcgg cgtgcagcgg cagacggccc tgttcgaaga caatctcgag 720 
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gtgcagcgcg agcggctgaa aaccttgaag gccttctacc gcgccggtct. cgccgaggaa 780 

gccgccgtcg ccggacagga agcactgtta caaagcgcgg aagcggccct gccggcactg 840 

aacgaaaccg ccatccgcct gatccagcgc ctgagcgtgc tgaccggtca gccgccgcag 900 

acgctgcagg cccgcctggc cgaaccccgg ccgttgccgg catcgacccc catcatcccc 960 

5 aagctgttgc cgtccagcct gctcgcgcaa cgccccgacc ttcgccaggc ccaggccgaa 1020 

gtcatcgccg cggcggcccg cctgggggcg gcccgtgcgg acttgctgcc gaaactggtg 1080 

ctctcggcca gcggcggctt cggggccctg gcggtcggcg ggttccccag cctgagcgaa 1140 

agcgtctacg ccctcggcgc gggcctcact ggaccgattt tcaacgcagg acgcattcgc 1200 

gcccagatcg ccgccgccga cgcaaggctc gaccaggtgg cccctagc 1248 

10 

<210> 3 
<211> 954 
<212> DNA 
15 <213> Methylococcus capsulatus 

<400> 3 

atgaacatta ccctccggca gttgaaggtc ttcgagcggg tcgcgcggcg gctgagtttc 60 

acgcgcgcgg cggaagagct ctatctgacg cagcccgccg tttcgatgca gatcaaacag 120 

20 ttcgaggaga gcatagggct gccattgttc gagcgcttgg gaaaaaaaat cttcctcacc 180 

cgtgccggcg aggagctgta tcgattgagt cggcagattt cgcttcagct cgatgaggcc 240 

gagcagctca tcgaggagtt gaaaggcatg gaaggcgggc ggctggtcgt cgcggtggcg 300 

agcacggtgc attatttcgc gatccggctg ctggcggact tctgcaagcg ctatccgaag 360 

gtgcgggtga atttcaaggt gaccaatcgc aaggggctgc tgcagatgct cgacgacaac 420 

25 gaagtggata cggtgctgat ggggcgtccg ccggatgaca tggacctcgt ggccgaggcg 480 

ttcatggaca atcccttggt catcattgcg ccgacggatc atccccgggt aggcgaaaaa 540 

ggcatacgtc tggaggactt gcgcaatgag acgtttctca tgcgcgaaca ggggtcgggc 600 

acccgcaatg cggtcgagcg gttcttcgcc gagcgggggg tgcgggtgct cgccagcatg -660 

gaaatgaaca ccaacggagc catcaagcag ggagtcgaag tcggtctggg gctgggactg 720 

30 gtctcgatac atacggtcga acgcgaactc gccgaccgcc gggtggtggt gctggacgtg 780 

gaagcatttc cgatcatgcg tcagtggtac atcgtgcatc gggcgggcaa gcgcttgtcg 840 

gcgacggcca cggcgtttga ggagttcgtg cgaagtgagg cccggcggtt cgtcgcgcca 900. 

ttcaatgcaa tcctcggcgc cgggaaggag gcggtggtcg gagcgatgga atat 954 

35 

<210> 4 
<211> 1344 
<212> DNA 

<213> Methylococcus capsulatus 

40 \ 

ccgatcgaga caccataacc gcgatcgcca cgccgcccgg caagggcggc 60 

tccgcatttc cggcagcaat ctcggaccgg ttctcgacgc cctgctcggc 12 0 

gtccccgcta cgccgagttc cgccatttcc tggacgccga cggccgcgcc 180 

gtatcgcact gtattttccc gcaccccgct cgttcacggg cgaaaacgtc 240 

acggccatgg cggcccagtg gtcctggacc tcctgctgcg 'acgtacgctg 3 00 

gccggctcgc ccgaccgggg gagttttccg aacgcgccta tctgaacgga 3 60 

tcgcccaggc cgaagccatc gccgacctca tcgacagcag cactgaagaa 420 

ctgcacagcg ctcgctccag ggcgagtttt ccgctcacat ccatcacctg 480 

tcgtccggct ccggacctac gtcgaagccg ccatcgactt cagcgacgag 540 

tgctggatga cgccactctc ggccatgaga tcaccggact actggacgag 600 

tcgacaccaa ggcgcaccaa ggggcattgc tgcgcgaagg tctcacgacg 660 

gacgtcccaa tgtcggcaaa tccagcctgc tcaacgccct ggccggccgc 720 

tcgtgaccga gattcccggc accacccgcg acctcctccg cgaatcgctg 780 

gcctccccct gcatatcgtc gacaccgcgg gactgcgcga cagcgaagac 840 

gcgaaggcat ccggcgcgcc cgggatgcac tcgccaacgc cgactgcatc 900 

gcgacgcccg ccacaccgaa gccggcgacg ccctgcccgc ggacctgccg 960 

cgctcatccg gatcttcaac aagatcgacc tgacgggggc gccggcatcc 1020 

aacgagaaac caccgtgatc catctttccg ctcgcaccgg cgaaggtgtc 1080 

ggcaggaaat catccgtcgc gcgggttaca agaaaggcac cgaaggggtg 1140 



<400> 4 
atggcagccc 
gtcggcatcg 
cgcccgccgc 

45 atcgacagcg 
ctcgaactgc 
cagttgggat 
aagctggacc 
agcgcccgct 

50 caggaatgcc 
gacatcgacc 
ctcgacacca 
gtgatcgcag 
gacttggcga 

55 caggttggcg 
ccgatcgaac 
ctgctggtct 
gaaaccatcc 
ctgacggtcg 

60 gatctgctga 
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ttcagtgccc gccgacggca tctggacgcc atccgaagag cccgcgccgc cgtggccaac 1200 
gcccgcctct acctgcacac caagactgcc gaactcctgg ccgaggaact ccgcgccgcc 1260 
cagaaagcgc tgggcgagat cactggcgaa ttcaccaatg aggacttgct gaaccggata 1320 
ttttcgagtt tctgtctcgg caaa 1344 

5 

<210> 5 
<211> 2388 
< <212> DNA 
10 <213> Methylococcus capsulatus 

<400> 5 

ttgccgctgc ggcgccgacc cgctttcacc atgaaattca agcatatcct gtacatcgcc 60 
ggcttcggga tcctcgccct cgcgacctat gccggcaccc gcctggaaaa ggcggcggcc 120 

15 tcgctccctg ccaccggcgg cgagagcgta ctgccggggc tcacccggcc cgccaccgtc 180 
gaattcgatc ggctcggcat cccgcgggtg atggcggcga accgggaaga cgccctgcgc 240 
gcgctgggct atctgcatgc gcgcgaccgg ttgttccaga tggatctgat gcggcgcaaa 3 00 
gctgcgggcc ggctggccga aatcttcgga gaacgggccc gggcgcacga ccgcgcgcag 3 60 
cggatctacg ccttcgggcg cgccgccgcg gccatcgtgg cagcgcttcc ggaatcccag 420 

20 cggctggcgc tcgaggccta cgtcgccggc gtcaacgccc gcatggccga acagaccgta 480 
ccgcccccgg aaatactggt ccttggctat accccggaac catggcgggc ggaagacagc 540 
ctgctggtcg gcctcggcat gttccagacc ctcaacggcc atcccgacga agaacgcatg 600 
ctcagtgtaa tggccgagac cttgccgccg gaagtcctcg ccttcctgac gccggacgtc 660 
gacgcctaca ccacggtcct cgccggcggg aacggctcgc ggcgccccga acggccggta 720 

25 cccgcagctg cgctggcaga gctgctcgcc gaaacccggc atctcacgct gggcgccgcg 780 
gtcgatgccg aaaccctccc cgccggctcc aacaactggg cggtcgccgg cacccggacc 840 
cgggatggac gggcgatcgt cgccaacgac atgcatctga acctgggcgt acccaacatc 900 
tggtaccggg ccgaactgcg ctatggcgaa gccgtgatga gcggcgtgac cctgcccggc 960 
ctgccgctgc tggtggccgg cagcaacgac cggatcgcct ggggcttcac caacgtcgac 1020 

30 gcggacgtgc tggacctggt gaaactggaa atgcacgcct tcgaaccgga tcgctaccgc 1080 
acacccgaag gctgggcgac actggacacg cgtaccgaaa ccttgcgggt gaaagacggc 1140 
gtggacgaaa ccctggtcct caaatccagc cgctgggggc cggtcatgac cgagccgctg 1200 
ctgggcatgc cggtggcgtt gcgctggacc gcgctcgagg cccagggggt cgatctcggc 1260 
ctgctggaga tggacggcgc ccgcgatctg gattcggcca tggcggtcat gaaccgcgcc 1320 

35 ggcaacccgc cgcagaacgt ggtgctggcc gaccgggcgg gtcacatcgc ctggaccctc 13 80 
accggccggt ttccgctgcg gcgcggcttc gacggctcgg tgagccggag ttggagcgac 1440 
ggcgccgcct gggacggttt cgttccgccc gaacggctgc cgcgggtggt cgatcccccc 1500 
gggggatacc tcgccacggc caacaaccgc acactcgggc gtgattatcc ctatgtcatc 1560 
ggccacaact attccaacag ttaccgcgcc. taccgtatcg gcgaaagact gaagcaggca 1620 

40 caggcactga ccgaaaccga gctgttcggc ttgcagctcg atacccgcag tgagttcttc 1680 
gatttctacc gcgacctggt cctggcattg acggcgaacg ccaacgatcc ggtgctcacc 1740 
gaagcccggc gggcggtgga agcctgggat . ggacggatgg aggcggacag ccgtggcatc 1800 
gcgctgctgg tacgctaccg gcgcaatctc gcccgcacgg tattctcccg cctgctgagc 1860 
cgctgcaacc agaccgaccc cggcttcgtc tatgcctggc gcgaagcgga gacgccgctg 1920 

45 cgtgcactga tttcctcgcg tctgccggac accgttccgg accgcagtgg ctcctgggac 1980 
gcgtttctgc gcggtattct ggaacagagc atagacgaac tgaaaaggga -attcggtacc 2040 
gccgcacttc aagacctgac ctggggccgg gtcaaccggg tggaagtccg gcatccgttc 2100 
agcaagaacc tgccgttgat atccgcgctg ctggacatgc cgcaagtgga gggtgtcggc 2160 
tgcggcggcc aatgcatccg ggtgctgaca ccccatcagg gagcgagcga gcggctggtg 2220 

50 gtgtcgcccg gccatcatgg tgacggcatc ctgcacatgc cggccggcca gtccggccat 2280 
cctctatccc cgcactaccg cgatcagcac gatgcctggg ccaccggcca acccctgcct 2340 
ttcgaacccg gcccggccgt ggaaacgctg cgactcaagc cggcactc 2388 



55 <210> 6 

<211> 1419 
<212> DNA 

<213> Methylococcus capsulatus 



60 



<400> 6 
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atggctgaac ccaagacgat acacgccgat gtcctggtgc tgggcggtgg gcctggcggc 60 

tacaccgcgg ctttccgcgc ggcggatctg ggcaggcagg tggtcctggt cgaacgctac 120 

ccgaccctgg ggggcgtctg tctcaatgtc ggctgcatcc cctccaaggc tttgctgcac 180 

gtcgcccaga tcattcacga ggcacgggaa gccggcgagt tcggcctccg gttcggcgcg 240 

5 cccgagatcg atctggacca gatccgtggc ttcaaggaca aggtggtcaa gactttgacc 300 

ggagggctcg agaccctcgc caggcagcgc aaggtgaccg tggtccaggg caccggccgc 360 

ttcaccggcg agcacggcat gcaggtggaa acgaccgacg ggccggtcac ggtcggcttc 420 

gaccatgcca tcatcgccgc aggctcccgg gcggtgaaga ttccagactt ccctcacgac 480 

gatccgcgcc tgatggattc gaccgacgcc ctggcgctgc aggaagtccc caagcgcctc 540 

10 ctgatcgttg gcggcggcat catcggcctg gaaatggcca cggtgtatca cgccctgggt 600 

gccggtatca ccgtggtgga actgatggac cagctgatcc cgggctgcga tgccgatctg 660 

gtgcgcccgc tgcaccagca catcaagaag cagtacgaga acatctatct caagacccgc 72 0 

gtcagccgga tcgaacccga agccgccggc ctcaaggtgt tcttcgaagg ggagggcgcg 780 

cccgagtccg atctgttcga ccgcgjtgctg gtcgcggtgg ggcgcgcccc gaatggcgcc 840 

15 ctgatcgggg cggaaaatgc cggtgtccac gtcgatgcca aaggcttcat ccccgtcgac 900 

gagcaccagc gcaccaacgt ccctcatatc tacgccatcg gcgacatcgt cggcaacccc 960 

atgctggccc acaaggccac ccacgaggcc aaggtcgccg ccgaagtcat cgccggcaaa 1020 

ccgtccgcct tccaggcatt gaccatccca tcggtggcct ataccgatcc ggaagtggcc 1080 

tggatgggtg tcaccgaagc ccaggccaaa gcccagggca tcgaatacga aaaagccgtg 1140 

20 ttcccgtggg ccgcgagcgg tcgcgccctg ggcatcggcc gcaaggaggg cgccaccaag 1200 

ctgctctgcg acaagaccac caaacgggtg atcggtgccg gcatcgtcgg cccccatgcc 1260 

ggcgagctca tcgccgaagc cgtgctggcc atggaaatgg gcgccgatgc ggaagacatc 1320 

ggcctcaccg tccatgccca cccgaccttg tcggaaacct tcgccttcgc cgcggaaatg 1380 

atcgaaggca cgatcaccga tctctatatc cgcaagcgc 1419 

25 ~ ~" 

<210> 7 
<211> 552 
<212> DNA 
30 <213> Methylococcus capsulatus 

<40Ci> 7 

atgagcacgc acgaagagaa aaatgagagt ccccatctgc tccttgtgga tgacgatccc 60 

acctattgcg aggtgttgcg gcaggccttg gcgcggcgga attacaccgt gcatgccgcc 12 0 

35 aacgacgtgg aaacggggct tgatctggcc gcgcggatcg agccggaata cgcggtcgtc 180 

gatctgcgca tcggccacga" atcggggctg accctggtga agcgtctgca cgaactggat 24 0 

tccaacaccc gtatcgtcgt gctgaccggg tttgcaagca tcgcgaccgc ggtcgaagcc 300 

atcaagctgg gggctaccca ctatctcacc aagccggccg acacggacga aattctggca 360 

gctctccaca aggacgaggg cgatgcctcg gtcgaaatca aggaaaagcc gctttcagtg 420 

40 aaacggctcg aatgggaaca tctgcagaag atcctgatcg agcacgacgg caatatttcg 480 

gcggcggcgc gcgcgctcgg gatgcaccgc cgcacgctgc agcgcaagct cgagaagagg 540 

cccgtcaaag ag 552 



45 <210> 8 

<211> 1011 
• <212> DNA 
<213> Methylococcus capsulatus 

50 <400> 8 

atgagaatac tgatcaccgg caccgccggc ttcatcggat cgcacctggc ccacaaactg 60 

ctggaccggg gtgatgaaat catcggcata gacaacgtca acgattacta cgacgtcagc 120 

ctcaaagaag cacgcctcgc ccggctccat gcccgccccg gcttcagcga ggcacgtatc 180 

gccctggagg aacgcgacaa gctgttcgcg acgttcgccc gccaccgtcc cgaacgtgtg 240 

55 gtgaacctgg ccgcccaggc cggcgtgcgc tattcactgg aaaacccgca tgcctacgtc 300 

gacgccaatc tggtcggctt. ctgcaacatc ctggaagcct gccgccacta tgaggtggaa 360 

cacctggtct atgcttcctc cagttcggtc tacggcgcca acaccgccat gccgttttcg 420 

gtccatcaca acctcgacca tccggtcagc ctttatgccg cgaccaagaa ggccaatgaa 480 

ttgatggccc atacctacag ccatctgttc gggcttccca ccacgggcct tcgcttcttc 540 

60 acagtctacg gcccgtgggg gcggccggac atggccctgt tcaagttcac ccgcaacatc 600 
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ctggcgggac agccgatcga cgtctacaac tacgggcacc accggcggga tttcacctac 660 
atcgacgaca tcgtggaagg ggtagtacag accctggaca aagtggctgc gcccgatccg 720 
gcatggcgtg gcgaccggcc cgaccccggc accagccggg ccccctaccg gctgtacaac 780 
atcggcaaca acgaaccggt cgagcttttg cgcttcatcg aggtgctcga gcactgtctg 840 
ggatgcaaag ccgagatgaa cctgctgccc atgcaggacg gcgacgtgcc cgacacctat 900 
gccgacgtgg acgatctgat gcgcgatacc ggttaccggc cggcaacccc gatcgaaacc 960 
ggcatcgcgc gcttcgtcga gtggtaccgg gattattacg gcgtccgcgg g 1011 



10 <210>- 9 

<211> 2391 
<212> DNA 

<213> Methylococcus capsulatus 
15 <400> 9 

atgaccgacg ggttccggac ttacgcatgc cccatcccat cgcttccggc caggcccttg 60 
aacgatagtt ctgccgcatt ttcaggggga gtggaatccg tgcgccgcct gtgtgcatgg 12 0 . 
ttgctgatcc tgacatggtc gtccgtgctg ttcgcgttcg agcccttcgt catccgggac 180 
atccggatcg aggggctgca gcggatttcg gagggtacgg tgttcaacta cctgcctgtc 240 

2 0 cgggagggcg acaccctcga tgaaaaacgg tcggccgagg tgatccgggc gctgttcaag 300 
acggggtttt tcaaggacgt ccgtctggac gaggacgacg gtaagttgat catctacgtc 360 ■ 
gaagagcgtc cttcgatttc cagcgtaaag atcgacggca accatgacat cggtagcgag 420 
gatctgctga aggcgctcaa gggaatcggg ctggcggagg ggaaggtatt cgaccggcag 480 
attctcgaca aggtcgaaca ggaactgcgg cgccagtatt acagccgggg caaatacagc 540 

25 cttaaaatcg attcccaggt gacggaactg ccccggaacc gtgtggcggt gaatatcaat 600 
atcgcggagg ggcgcgttgc tcgcataaaa cagatcaata tcatcggaaa taatgcattt 660 
agtgatgatg atctgaccca ggattttgag ctgagtacat ccaatctcct gtctttctat 720 
accaaggatg atcagtattc caagcagaaa ttgtcggccg atctggagcg gctgcgctcc 780 
tactatctcg atcgcggtta cgtcaatttc gaaatcgagt ccacccaggt atcgatcacg 840 

30 cccaacaaga aagaaatata tatcaccatc aacgttaagg agggcgaggt cttcaaggtg 900 
gagcaggtca ggctgaccgg caagaccatc gtgccacccg aacaactcgt cccgctcgtg 960 
cgtatcgggc cggaggatat tttttccagg aaactggcga cagaaaccca gaagggcatt 1020 
tccgatcgtt tgggcgagga gggctatatc ttcgccaacg tcaatatggt gccggacatc 1080 
aatcaggaga agaagaccgt aaacatcacc tttttcgtcg atccgggcaa acaggtctac 1140 

35 gtgaggcgaa tcaatttcca gggcaatacc aagacgcgtg acgaagtgct gcgcagggaa 1200 
atgcggcaga tggaggcggc ctgggcgtcg accgcgaaga tcgagcgttc caagaccagg 1260 
ctcgagcgtc tcggctattt ccaggatgtc aacgtggaga cgcccgcggt gccgggaacg 1320 
acggatcaga tcgacgtcaa ctacagtgtg accgagaagt cttccggcaa cctgacggcg 1380 
ggtgtagggt attcccagtt ccagggcatc atattcaatg cggcggtcac ccaggacaac 1440 

40 attttcggca gcggcaagcg tgtcagtttc aatttcaaca acagccagat caacaccatc 1500 
tatgccttgg ggtatttcaa tccttacgcc accctggatg gcatcagcag tggtttcgac 1560 
atcagctatc gcgacaccaa caccggctat tcgaactatg ttgccaacta cattaccaat 1620 
gtgttccagg tgggcggcaa ctgggggttg cccatcggag agttcgacag tattcggacc 1680 
aacctggact acagtaacac caagctcaag acgacctccc agtcttccga tcaaatcaga 174 0 

45 gcgttcattg ccgaccatgg cagcgagtat tcgacctatt cgtcctcact gggttggacc 1800 
catgacaccc tgaatcgggc gatattcgcg accagcggtg gcgcgcagcg -attgacggga 1860 
ctgtttgccc tgccgttcag caccctgcag tattacaagg ccaacgtgcg cctggagcag 1920 
tattttccgc tgacccagga tctgacgctg tggttgaatg gcgatttcgg ttacggcggc 1980 
ggctatggca gtggcggcaa cagcgtcctt ccgttctggg aacactttta cgccggcggt 2040 

50 ccgaattccg tgcgtggata ccagcccaat tcactggggc ccagggacag ccgtggctac 2100 
gccttcggcg gcaacagcaa actgaccggc tcggtggagt tgctgtttcc ggtcccgttt 2160 
gcgggcgaga aactgaagag tgtccgcttg ggtaccttcg tcgacggcgg gaatgtgttc 2220 
gtcaattcgc cccagctttc ggacctgcgc ttctcgaccg gcatttcggc caagtggcta 2280 
tcacccttcg gggccctgat gttctcgatc gcccagccgc tcaactccca gagcggggac 2340 

55 cgaattcagc attttcaatt caatttcggt tccggattcc agggcatgtg a 2391 



60 



<210> 10 
<211> 438 
<212> DNA 
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<213> Methylococcus capsulatus 
<400> 10 

atggcgtata cccacgtagc ccacgactgt gtgatcggaa accgggtcat catggcgaat 60 
5 gccgcttctc . tggcagggca cgtgcgggtc gatgacgatg ccatcctggg cggtttctct 120 
ctggttcatc agttctgccg gataggccag tacagcttct ccgccatggg cagtgtgata 180 
tcccgtgacg tcccgcctta tgtgatggtg gggggacggc cgaccaagcc gcacgggatc 240 
aatgcagtcg gactggagcg gaacggattc gattccgtgg cgatcaggca gatcaagaaa 300 
gcytacaaaa ttgtctacaa gaccggtttc aaactcgaag aggcgatccg tctgttggag 360 
10 gaaatgagcg aggatgggcc ggagctcgcc tgcatggtgg attttctgag ggccacgggc 420 
cgcagcatca tccgctga 438 



<210> 11 
15 <211> 3510 
<212> DMA 

<213> Methylococcus capsulatus 
<400> 11 

20 atgcgactgg aaaagctcaa gatcgccggt ttcaagtctt tcgtggatcc gacgaccctc 60 

cccttgccgg gcaacctggt gggcgtggtg ggcccgaacg gctgcggcaa gtcgaatgtc 120 

attgacgcgg tgcgctgggt catgggggaa agctcggcgc gccatttgcg cggtgaaacc 180 

atggcggatg tgatattcaa cggttccagc acccggaagc cggcgagtca ggcatcggtg 240 

gaactggtat tcgacaattc ttccgggcgt gcaggcggcg aatacgcccg atatcagcag 300 

25 atcgccatcc ggcgccaggt ggcccgcgac ggccagtcga gctacttcct gaatgggacg 360 

. cgctgccgcc gcaaggacat caccgacctg ttcctgggga ccggcctggg tgcgcgcagc 420 

tatgccatca tcgagcaggg cacgatttcc cggctgatcg aagccaagcc cgaagaaatg 480 

cgcgagatca tcgaagaggc ggccggcatc tccaagtaca aggagcgtcg gcacgaaacc 540 

gagcaacgga tgcgccatac ccgcgagaac ctcgagcgcc tggccgattt gcgcgaggaa 600 

30 ctcggcaggc agttgggcca tctgcaacgt caggccagga aagccgagaa gttcatagcc 660 

ctgcgcgacg aggaacgccg gctcaagctc gaacttctgg ggctgcgctg gcgcgctctg 720 

gaacggcagc tcgatcggct caaagccgag ctgacggact ctgaggagcg gttccgtcgg 78 0 

ctcaccggtg aagagcacgc ctgcgagaca cagctggagg ggctgaacag gttgcgcggc 840 

gttgcacagg aaaaactcga tgtccaacag gggcggttct atgagttggg cgcggaaatc 900 

35 agccgcttgg accagttcat tcgccatacc cagaagtcgc gggcggaact ggttcaggaa 960 

cgggagcggg tcgaggccga attgcggaaa gtcgaatccg accgtgacga cgaccgtctc 1020 

cggctcgagg cggtgcgggc cgaggcggcc gagctgaagg ggaagctggc ctcgctggag 1080 

caggaagtag cggaagcggt gtcggttcgc caggccgcgg aagcgaagct gaagacgtgc 1140 

cgtgaaggct gggaggcgct ggccggcgat cggcacagac tcgaaggaca agcggctttg 1200 

40 cagcgttcac ggctgcagca gctgcgggag catggacagc agctcggcgg. gcggcgccag 1260 

cgactgttgc agcaacagtc ggaactggaa aaagcgcttg ccgctctcga cgtgcaggcc 1320 

caccgtttag aggtggcagg tatcgaggcg . gaacgggaag agaccgtcgg cgcggtcgaa 13 80 

gcattggcga gagaggcgga acggcagcgg gacaggctgc gcttcgcgcg tgagcgcctg 1440 

aatccggcgc gcgccggtct gcatgccgtg caggggaagg tcgcttcgct cgagacgctg 1500 

45 cagcgccacg cgatggggcg tgatcgcagt gccgcggcgg cggtgctcga ggcgtggcaa 1560 

ctgtcggcgg ccgaccgcct gggcgagaag atcgaggtgg cacccggctg ggagaatgcc 1620 

gtggagacgg tgctgggggc gcatctcgaa gccgtgtgtg tcgacagtct ggcgccttac 1680 

ctggcgaacc tccaggctca ggagcctgct gagtttctgg ccttatgtga atatcggcaa 1740 

ggaccggttg ccgaaggaac cggcgggccg cgtctgctcg attacattcg agctcccctg 1800 

50 gcgctcgaag gtctgctggc ggggatttac tgcgcttctg atccggcaga ggcggcggag 1860 

cgggcgcgtt cgctgcagcc gcacgagtcg gtggtgacgc cgggcggatt ccgtatcgga 1920 

aagggctggg tgctggcgca gaagccggac gccggccatg ccggggcgct tgcccgcgag 1980 

cgcgaactgc gcgaatgtag gcggcgagtc gaagagctgg aagcgcagtg ccggattctg 204 0 

gaaagggagg cgtcggaggc cgaggtcgaa ctggagcgtt tggagtccga gggacgcgag 2100 

55 gcaagaaaga aggcggacga gctctccgcc ggcctttccc tcgcgagatc cgagttggca 2160 

gcggccgagg ccaggagcga gcaatggagg catcgcctgg accagctcag ccatgagctg 2220 

aacgaattgg ccgatcagga gctcgaactc gccgagaagc gtgccgaggc cgaggaagcc 2280 

ttgcagacgg ccgagcgtga ttcgttaaga ctgcaggatg tggcggcgca gcggaagggg 2340 

gagtggctgg cgctggagga ggcattcgcc gctgcggagg cggccgagaa gtcgctgcac 24 00 

60 gaggaggttc gtgcactccg cagccgggca gccatgctcg aatcgaacgc agcgttgacc 2460 
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gctgcccatc tgcagcggct ggaacagcag cacggccaga ccgcggaccg gcttgccgcc 2520 
atcgtccaga ggctggccga gtcacagaca ccgctggagg acgaacggtc acgtctggat 2580 
gcgctgacgg aggagcgggg cgtgctcgag gccgaaatgg cgcgccagcg ccgaaggctc 2640 
agcgaactcg aagcggacgt ccggcgcgtt gcgggtgagc ggcagcgtgc ggagcatgaa 2700 
5 ctggcggcct tgcgggaaag cattggccag atgaagctgg cgtggcagac tgctgaagtc 2760 
cgccgccagg ggatcgaaga acagttcgca gagcttggtg cggcaccggc ggcggtcgtg 2820 
gcggggttgc cagaagatgc cgaggaaagc gcctggcagg cgtccgtgat tcgcctgggc 2880 
gaggagatcg aacggctcgg accggtcaat ctcacggcga tgcaggagta tcaggagcag 2940 
gaagcgcgtc agcgctatct tgaggaacaa gaccgggatc tcaccgagtc gctggcgaca 3000 

10 ctggagcagg ctatcgaaaa gatcgaccgg gagtgtcggg ccaggttcaa ggagaccttc 3060 
gaaaagatca atgccggttt tcagcgcatg tttcccaaac ttttcggcgg agggaaagcg 3120 
gccctcgagc tcacggaaaa caacttgctg agcgcgggcg tcagcgtcat ggcccagccg 3180 
ccsggcaagc gcaacagttc gatccatctc ctttccgggg gggaaaaggc gctgacggcg 3240 
gccgctctgg tgttcgccat ctttgagttg aaccccgcgc ccttctgtct gctggacgag 33 00 

15 gtggacgcgc cgctggacga tgccaacgtc ggacggttca gtcagttggt gaaagaaatg 3360 
tccgagaaag tacaatttct cttcatcacc cataacaagg ccacgatgga aatcgcccaa 3420 
tatctggccg gggtcaccat gcgggagccc ggggtgtcgc gcatcgtgac ggtggacatc 3480 
gatgcggcgg ttgaactggc ttcggtttga. 3510 



20 



25 



<210> 12 
<211> 1899 
<212> DNA 

<213> Methylococcus capsulatus 



<400> 12 

atggcggaac tgcttgccat cgaggcccgt tatcccgagc tcgtcacacc cgattcgccc 60 

acccaacggg taggcgctcc tccggtcgaa gctttcactg aggttcgcca cgaagtgccc 12 0 

atgctgtcgc tggagaatgc tttcagtgag gaggatctca ccgcattcga ccggcgggta 180 

30 cgcaaggagc tgtcccggga tacgctcgaa tacgtcgcgg agccgaagct cgacgggctc 240 

gccgtcaatt tgctctacca ggacggcgtt ctggtccgag ccgccacccg cggtgacggg 300 

gaagtcgggg aggatgtgac gcacaacgtc cgggcggttc gggcgatccc tctgcggcta 360 

aagggcgaag actttccgga ccgtttcgag gcgcggggtg aagtgttcat gcccaaacgg 420 

ggctttctcg ccctcaacga gcgcgcccgc cgcagcggag agaaaacgtt cgtgaatccg 480 

35 cgcaacgccg cggcgggcag cctgcgccag ctcgacgcga gggtcacggc gtcgcgtccc 540 

ttgtcctttt acgcctatgg, tattggggcg tttccggacg ccagactccc cgccacccag 600 

catgaactcc tcgaatccct gcaacgctgg gggttgccgg tttcgccgga gtatcgcgtc 660 

gttcggggag cagccggttg tcttgagtac tatcgctcgc tgggggagcg ccgtcacgat 720 

ctgccgtacg atatcgacgg cgtcgtatac aaggtcgacg acctgaaggc ccaggccggg 780 

40 ctgggattcg tctcgcgcgc cccccgctgg gccatcgccc acaagtttcc cgccgaggag 840 

gcgagaacgc gggtcgtggg catcgacgtc caggtgggac gtaccggcgt cctgactccc 900 

gtggcaaggc tggaaccggt gttcgttggc ggggtcaccg tcactaacgc gaccctgcac 960 

aatgccgacg agatccgcag gaaggacgtc cggcccgggg acaccgtgat cgtgaggcgg 1020 

gccggggacg tcattccaga aatcgtccgg gtcgttccgg aactgcggaa gccgggggcc 1080 

45 gaaccgtttc ggatgccgga agtttgtccc gaatgcggct ccgccgtaga ggcggaaccg 1140 

ggcgaggtgt tggcccgctg cagcggtggc ctgtactgtc ctgcccagca -caaagagtcg 1200 

atcaagcact tcgcgtcccg gcgggcgatg gatatcgaag ggctgggcga caaactggtc 1260 

gatcagctgg tgggcagaaa gctgatcgca acggtggctg acctttaccg cctcgatctg 1320 

gaccggcttg cggggctgga ccggatgggg gagaaatccg ccgccaatct gctggctgcg 1380 

50 ttggagcgca gcaagcgcac cacgctggcg cgcttccttt atgcgctggg catccgcgat 1440 
gtgggcgagg tgacggccaa ggtactttcg gagcatttcg gttccctcga ggcgttgatg 1500 

gaggctaccg aagaagagct tctggccgtt gccgatgtcg gcccggtggt gagccgccac 1560 

atccggctgt ttttcgctca gcctcacaac cgcgaggtga tctcgcaact gctggcgtgc 1620 
ggcgtaagct gggagaagcc ggcgccggca ccgaggaagc tgccgctgca ggggctggtt 1680 

55 ttcgtgctca ccggcacgtt ggcctcgatg agccgggacg aagcgcgagc ccggctcgaa 1740 

gctctcgggg cgaaatgcac cggcagcgtc tccaggaaca ccagtttcgt cgttgccggt 1800 

tcggaaccgg.gttcgaaact ggacaaagcc tccgaactcg gcgtcccggt gttggacgag 1860 
aagggcttcc tagatctgct tgagcggggg cggccgtaa 1899 



60 
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<210> 13 
<211> 1740 
<212> DNA 

<213> Methyl ococcus capsulatus 

5 

<400> 13 

atggccgaac acctataccc cggatttttc agcgaactcc tggtactgct cttggcgtcc 60 
ctcgccagcg tattgctgtt tcagcgtctg cgcctgcccg acatcctggc ctatctgttc 120 
gccggcggtc tggtggggcc gttcggcttc ggcatggtga ccaacgatgc caacatccat 180 

10 ttcctgtccg agctgggcct ggtgttcctg atgttcgaac tggggctgga gttctcggtc 240 
cgccagttgc tgcacctcag ccgcgcggta ttcggcctgg gttccctgca gatgctgctc 300 
actctgtcgg ttttcgcatc ggcgcttttc ttcgctctgc actggcccat cggtgccacg 360 
ctggtggtcg ctggctccct ggcactgtct tcgacggctc tggtcgtccg cgagctgcgc 420 
tcgctcaagc tcatcaaccg ccatcatgcc cagctcgcgg tgggcgtgct gatctttcag 4 80 

15 gatctggccg cgctgctcgg cctgatcctg gtacccgccc tggccggaaa cggcgagcgc 540 
gccctgcacg aacaactgct ccacgtcgcg gaaaagggcg gcattctggt cgtgatactg 600 
acaggtgccg gcaaatggct gctgccgagc atctttcacg aggtcgcccg gagccgctcg 660 
gaggaaatct tcgtcctgac ggtgctcgtc atcatcctgc tgtcggcctg gctgacgcag 720 
gccttcggtc tgtcgatggc . gctcggcgcg ttcctcaccg gggtgatgct cggggaaggc 780 

20 gaattccgcc atcaggtgga agtggacatc cgcccattca aggacatcct gatgggtgtg 840 
tttttcgcca gcgtcggcat gcagatcgat tttggcctgc tggtagagga aggccgcatc 900 
gttctgctcg gcatcgtcct gctgatcctg gccaagtcgg tggtgatcac cctcgccgcc 960 
cggatcatgg gcgaatcagc gacgacgggg agcaagaccg gcatcatact tgcccaggcc 1020 
agcgaattcg ggctggccct gatcaccttg ggagcgcaac tcggcgtgct cgccccacgg 1080 

25 atcgcctcgc tggcgttggc catcgtcgtc ggcagcctga tcctcgcgcc ctggctgatc 1140 
cgctacaact tcgaaatcag ccagtggatc ggccgtctgg tgggccagaa agtgtcgggc 1200 
cgggatcgcg agatgagtcg gattccgccg catctgtccg atcacatcat cctcgcgggt 1260 
tacggacggg tcggccagat gatcgccaag tttctcaaga acaacggcat tcccttcatc 1320 
gccttggacc ccgacggcaa ccggatcaag gaaggccgcg ccgccggcga tccggtgatt 13 80 

30 tacggctcct gcgctcggat cgacctgctg cggcgctgcc acatggaacg tgcccgcctc 1440 
gccatcctca cgttcaagtc gctgagcgag gcgcgccgga tcatcaccca gatacgccgc 1500 
cagggctata ccttgccgat cgtggtccgc acccagaatg aagcggacca tgccgaactg 1560 
atcgcggccg gcgccgacta tgtcatcccg gaaatgctgg aatcgagcct ggtgatcgca 1620 
gccgaagtcc tgagcctgct gggttattcc aagaccgtgg tgcagccgca gatcgacgcc 1680 

35 gaaagggcgc tgcatgcgca gatcaaagaa cccgcagcgc cggatcccgg ggagggatag 1740 



<210> 14 

<211> 1347 

40 <212> DNA 

<213> Methylococcus capsulatus 

<400> 14 

atggcgagct tgtctccggc cacacaattc cggaggatag cccgctccaa acccctcccc 60 

45 gacaaggatt ccaccatccc catgacatct gcacccccgt tgcgtcgccg tcacgaccgc 120 
atcatcctcg ccggactgat cggcaacgtg atggagtggt acgactttgc -cgtttacggc 180 
tatttcgccg ttgtgatcgg caagctgttt tttccggcgg atgatcccgc ggcttcgctg 240 
atcgcctcgt tcggagcgtt cgccgctggc ttcatcgtca ggccggtcgg cggattgcta 300 
ttcggccgga tcggagaccg cctggggcgg cagcaggcac tcacctggtc ggtcatggca 360 

50 atggccgtgc ccacggtgct catggcgttc ctgccgaccc atgcttccgc cggtatcgcc 420 
gccccygttg ccatcgtcct gctccgcatc gttcagggct tgtccgtcgg cggggaawtt 480 
accaactccc tcgtgtttct ggtggagaat g"cgccgggcg aacgtcgggc cttcaccgca 540 
gtgtggggaa gttggggcgc atctgcgggc atactgctgg gatcgggtgc aggtgatctg 600 
ctgacccatg tcctgagtga agaacaagtc ctgaactggg gctggcgttt gccgttcctg 660 

55 gccggggggc tggtggcgct aacgggttat tggctccgcc aggggctgga gccggaactt 720 
ccgaatgcgg aacacgccag cccggtccgg gccgtgttcg ccaggcacaa aggggcgatg 780 
ctgcgggttg cgctgctgaa cctcggtttc ggcgtgggct tctacgctgc cttcatctat 840 
gccgtgagct acatcaagaa catcgaccat ctgccggacg cgacggtttt caatctgaac 900 
acctgggcga tggctctgct tctggtcctg ctgcccgtcg cagcctgggc gtccgaccgg 960 

60 tttggccgca agccggtgct ggccgccggc ttcggcctgc tcgcactggg cgcgattccc 1020 
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ctgtttcatc tgatccacac cgccgaccct cccaccatct ttctgggtga agccggcttt 1080 
gcactgacca tcggtttgat cagcggcggc atcgtcgcca ccaacgtcga gctggtgccg 1140 
gcggaggtac gctgcaccgg tctggccttt gcctacaatg cggcggtggg gtgcttcggc 1200 
ggcagcacac cgctgatcgc ggcgtggctg atcgaccgga ccggcaaccc gctcacgcct 12 60 
gcctactgga tcgcggcaac ggccacggtg tcactgatca cgctcgtcgc attcgtgcgc 1320 
gagttccact ttcacatgcc ccgctaa 1347 



<210> 15 
10 <211> 1119 
<212> DNA 

<213> Methylococcus capsulatus 
<400> 15 

15 atgaatttag gcgaactcgc aaagcatgtt cctggcgcca aactgagcgg cgatgccgaa 60 

accagcttcg acggcgtctc gaccgacacc cgtgccatcc gccccggctc gctgttcttt 120 

gccctgcggg gagaccgctt cgatgcccat gacttcatcg ccgatgcagt gggtggaggg 180 

gctgcggcgc tggtcgtgga gcggcggatc gacacccccc tgccgcagat catcgtcccc 240 

gatggtcgca gagcgctggg tgccgccgca gccgcctggc gcgctcagtt cgacgtgccg 300 

20 ctgatcgcgg tcgccggcag caacggcaag accaccgtca cccagatgat cgccgccatt 360 

ctggcggccg cattcggcga ggagcgccgc ctggcgaccc gcggcaatct caacaatgac 420 

gtcgggctgc ccttgatgct gttcgaactg aaagccggcc accgcatcgc cgtactcgaa 480 

ctcggcatga atcatccggg cgaaatcgcc tacctcgcga atcttgcccg acccaccgtg 540 

gcgctggtga ccaacgccca gcgcgaacac caggaattca tggccagcgt ggaagccacg 600 

25 gcccacgaga acggatcggt gatcgcggca ttgccgaccg atggtaccgc cgtgttcccc 660 

gcggatgacc .cctgtgccgg catctggcgg aaactggcgg gaacgcgccg ggtaatcgat 720 

ttcgcacgcc gcggaacagc gacggtcagc gggacattcc ggaccagcgc aggtttcgcc 780 

gaagtttcga tcacgactcc cgccggctgc tggcaagcca atctcccgct tgccggtgaa 840 

cacaacgtcc acaacgcgct ggctgcaacg gcggctgcgc tggcggctgg cgtgcctccc 900 

30 gaggccatac ggcgaggtct ggaatccttt cgccccgtcg ccggccgcgg cgtccagctg 960 

cgcacgcgaa ccggcgcgag actgatcgac gacacctaca atgccaaccc cgattccgtc 1020 

cgggcggcga tcgacggtgc tcgccggctt tccgcagccg cgcatcctgg cgctgggcga 1080 
catgggggaa gtcggtgtcc atggcccgga atttcaccg 1119 



35 



40 



<210> 16 
<211> 1437 
<212> DNA 

<213> Methylococcus capsulatus 



<400> 16 

atgaataagc ccgcgtttgc cgctttattg ctgtcacttt tggcgccagc cgcttccgcc 60 

gtcgatctgc tcggcgtatt cgatctcgca ctgcaatacg atccccgtct gcatgcggcg 12 0 

caggcccagc gcgacgcggc gctcgagaac aagccgcagg ccgtggcccg gctgctgccg 180 

45 acggtgtccg ccaccaccgg actgacccga cagatggtcc agaccggtga ctcgcccatc 240 

ctggtgttca acgccaaaaa gaacgtcggt ttctggctgg cgaccggcat -cgtgcagctg 300 

gtgcagccta tctaccagca cgacctgtgg gtgcggctgg cccaggccga caatgcggtg 360 

gccgaagccg aagccctcta cgcggcggaa ctgcagagcg tgatgctacg ggtgacccag 420 

acctatttcg aggtcctgta . caaggaagcg tcgctggact tcgccagggc cgaactggag 480 

50 tcgatcaatc gggagctgga gcaggccaat gcccgcttcg aggtcggcct gtcggcggtg 540 

accgacgtga acgaggcgca ggcggcggcg gacagggcgc gggcgggcgt catcatcgcc 600 

gaaaacgagc tgaacaacgc ccgggagcat ctgcgccaga tcgtgggtga cgatccgggc 660 

gagctggaac cgctgaagct cgaagtgccg ttggaagatc caatgccgga cgacatcgag 720 

cgctggaacg acaccgccca gcagagtgcg ctgaccatca tcgccgcgac caaccgggca 780 

55 gaccgggcca aacaggaaat cgaggtgcag ttcgccgggc actatccttc gatcaacctg 840 

atcgccgatg cccagttcta tgacaatgac cggccgcccc gccccaaccg ctaccagcag 900 

caggacgtgg gcatgcagat caacgtgccg ctgttcgcgg gcggcggggt caattcccgg 960 

gtccggcagg cgcgcttcgg cttcgaagcc gccatccagc agctggacca ggagcgccgc 1020 

gcggtacgca ccagggtgaa gaatgcctat cgggccatcc gctccgccat cggccaggcc 1080 

60 aaggccttca aaaccgcgat caaatcgtcg gaaagcgcac tggaggccgc catcgccggc 1140 
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atggaggtcg gcacccgcac catgacggac 
aacaaacgcg acttcgccct ggccctgcgc 
gaagccgcca gcgtcatgca gcgcgaggac 
ccgcccgcag cgccggcgaa ggacgggacc 
5 ccggtccgca aggccggccg aggcgccccg 



<210> 17 
<211> 8820 
10 <212> DNA 

<213> Methylococcus capsulatus 



gtgctgttcg tacagcgcca gtattaccag 1200 
gactacatcg tcaacagcgt cgcgctgaag 1260 
ctggaccgga tcaacggctg gctacaggcc 1320 
ggagccgcgc ccatgcaacc gggatccggg 1380 
gcgccaagcg ctccgaatct tcaccgc 1437 



<400> 17 

atgccgtatg cccttgaatt cctcctcatt cttggtacgt tgaatttcga ggcagccatt 60 

15 cttcgctgca ttcacgtccc gacgttccgc cctctggcag cgtcattccc attgcccgaa 120 
tcccgggcag ttctttttct aggaggaaaa tgccctatgc gtaccgaaac cgttcagccg 180 
atcgccgtca tcggtatggc ctgtcgctac cccggcgccg gaaacctgtt gcaactgtgg 240 
gaaaacatac tcagccgccg gcaacagttc cgcgaaatac ccgacgtgcg attgccgctc 3 00 
gccgactatt acgaccccga ccccgcagcg cccgacaaga cctatggacg caaagccgcc 360 

20 gtccttgacg gcttcgagtt cgaccccggc acttatcgca tccccaaatc gacgttcgag 420 
gccacggaca tcgtccattg gctttccctg gccacggccc tggaggcgct gaaccatgcc 480 
ggcgtccgcc ccgacgccct tccgaaggac accgccggcg cgatcatcgg caacaccctg 540 
acgggcgagg agacccgcgc cggcacgatg cgcctgcgct ggcctttcgt ccgcaaggtg 600 
ctgcgaaaaa cggcgcaggc gcgcggactc tccgaagacc tgatgcagga attcgaaacc 660 

25 gcgatggaag acgtctacaa atcggtgttc ccggcggcca gcgaagacac gctggccggc 720 
ggcctggcca ataccatcgc cggccgcatc tgcaattacc tcgactggca cggcggcggt 780 
tacatcgtcg acggcgcctg ctcatcctcg ctgttggcgg tggccaccgc cgccgattac 840 
ctgcagcagg gcaaaatgga cctggcgatc gccgg'cggcg tcgacgtgag cctcgacacg 900 
ctcgaactga tcggcttcgc caaagccacc gccctcaccc gtgatgaaat gcgggtctac 960 

30 gaccggcgcg gcaaaggatt cattcccggc gagggctgcg gcatggtagt gctgaaacgg 102 0 
ctggaggacg cccgccggga cggcgacacg gtctatgcgg tattgcgcgg ctggggcgtg 1080 
tcgtccgacg gccgcggcgg catcaccgcg cccagcgcga agggccagag cctggcgctg 1140 
ctgcgcgcct accgggccgc gggttatgcc ccacagacgc tggcattcgt ggaaggtcac 1200 
ggcaccggca ccgccgtcgg cgaccgtacc gaactcgaag gcgtggccgg cgcactggcc 1260 

35 gcatacggag cggtcgagga ccattcggtc ggcatgacct cgttcaagtc gatcgtcggt 1320 
cacaccaaag cggcggccgg catcggcgga ttcatcaagg cggtcctggc ggtcaaccgg 1380 
cgtgtggtgc cacccaccgc cggctgtacc gagccgcacc ccagcttcgc ggaatcggcg 1440 
cgcgggcttt acccggtgct ggacggacag ctcagggagc ccaacgagtg cctgcgcgcc 1500 
ggcgtgtctg ccatgggatt cggcgggatc aactgccacg tcacgctgga aagcggtgac 1560 

40 ccgccgtccc cggaactcga accctccttg ccggagcggg tgctgctggc cagccgtcag 1620 
cacacggaag ttttcccctt ctcggccgct gatccgcact cgctgcatcg ggccgtgtgt 1680 
gaattccgcc ggcagatcga gggaatggca . gtcggggagt tggtggatgc ggccgcccgg 1740 
gcagcgactc tcgccggcga ccatccctgg cgggcggctg tggtcgccgg ttcggtcgag 1800 
gagctcgaat cccggctcga actgctggaa cggcagctgg agcaagaaac cccggcagtg 1860 

45 agcagcctgt ggcaagggga tcaggtctgg atcggacatg ccatctcgcc gcagcgagtc 1920 
gggttcctgt ttccgggcca gggctcccag cagatcggga tgggccgcag tctggtcgag 1980 
cgtttcgaat gggcgcggga caccgtcgca cgctcggacg ccgaagccgc ggccttgcgt 2040 
ccggaggacc cggacggccg cttgagtcgg ctgtacctcc gctccactga gcgtgatccg 2100 
gcgaaaaagc ttgaaccggc ctggatggct gcgctgaccg ccaccgaaaa tgcccagcct 2160 

50 gcgatctgca ccgcctccct gctgtggcaa cagcggctgg aatcgctcgg catccttcct 2220 
tccgtggtgg gcggacacag tctgggcgaa ctcactgcgc tggccgcggc cggcgcgtac 2280 
gacgcatcca cgctcatccg tttggccacg ctacgggggc tcgtcatggc ggctc.cggaa 2340 
ggcgaggcgg gcgcgatggg cgtgctggcc tgcgacgccg cgaccgccga ggcgatcctg 2400 
gcccgcgaag accacggcta ttgcgcgatc gccaacatca actcaccgtc gcagaccgtc 2460 

55 atttcgggtg agcgggcggc ggttgcccgt gccgtcgagc tggcgaatgc cgacggcatc 2520 
cgcgccagcc tgctgccggt atccaatgcc ttccattcga ggctggtcga aagcgcggcg 2580 
gaagacttcc gacgcaacgc ggacatcccc gaccgcgccg gtgagctggt cgtccgggtg 264 0 
ttctccagca tcgacggcag cgaaatcgcc tccggcgtgg atctgcgcgc ccacctgtcc 2700 
cgccagatcg tatcgtcggt gaatttcacc cgtctgctgg aagcgatgtc ggaacattgc 2760 

60 gactggctgg tggaagtcgg ccccggccgg gtgctgtccg gactggcgca aagccatggc 2820 
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aacggccgcg tgcgcccctg cctgccggtc 
aatgcagtgg tagccgaagc ccatgtccgc 
gaaaaccggc tggtccggcc cttcatgccc 
tgcgaacgtg aactcggtgc cgtccccacg 
5 ggcgcactgc gccggatcgg cgaacgaacg 
ctgacggcgg ccttccgtga tgccgttcat 
cagagcgagc agtccttgcg ggtggtcctg 
gccgccgacg gcatcttcgc cgacgtgctc 
ctcggggaag atccccgcgt ccaggccgag 

10 accgcgctgt acgtgccatt ccccagcggt 
gcccgacgac cgggggagcc tttcacgccc 
gcgatcgccg cacccggcct gatccaggcc 
ggcatcgaga cgatgctgca ccgtgtggta 
gcgatcatcg gcaacctggt ggaatcggcc 

15 ctcctgctgc acgatcgtga taccgccatg 
aagctgggcc tgagcgcgga gcgcggcatt 
ctgcatctgg ccaatgccca cgccgacccc 
ggcgtcagaa cgcgcgcggt ggactgcgta 
ggcgtgctgc tgctgatcaa ccgccggttt 

20 ggcctgagaa tcggagctct gctcgccaac 
tcgcagaacc tcaagggcga attcttcgcc 
cctgaaccgg cggccgccgc tccggcatcc 
gtggtgttgg cgctgctggc cgaacgtacc 
gcccgcctga tcgatgacct gaacctggac 

25 gcggccatcc gcctgggggt gcagggaacg. 
gtcggtagcg tcatcgccgc tttcgacgcc 
ccgccggtcc cggcgatgga cctggtgctc 
cgc'gactgcc tggcaccgga ccagcgacta 
gcaggcgcgc tgctgggcga tttgatcctg 

30 gcgccgctgg ccaacgcgac cctggaagaa 
ggagaggccg cccgttccaa gccggctgcg 
cactgggtcc gggcattccg ccagtcgaga 
. gcaccggaac caccggccgg cgaatgtctg 
gcagagcatc tggggcgacg ccttgcggcc 

35 gcccagctcc ctgaaggcac ccaacggctg 
cgcgccggtt cggtcgccga cgccggggtc 
cgacagactc ccgccctctg gcggaacctg 
caaagggggc tgccgggtgg ccggacggtc 
ctggagcggc cggaactcga agtcggcgtg 

40 ttcgtcgcga accgggtggc ggcggaactg 
tacgatggcg agggcaagcg ctggagccgc 
accccgcgct cgatcgaatg gtcggccgaa 
ggcatcaccg ccgaatgcgc cctggctttc 
atcggacgct cgccggcacc gcagccgggc 

45 cgcttcgccg aagcgggtgt cgactgccgc 
gcgatggaac gggcgatcac tacgatccac 
cacggcgccg ggaccaacac cccgcggccg 
cgcgaaatcg cacccaagct gaaaggcgcc 
ccgcccaaac tgttcgcggc actgacgtcg 

50 gcctggtatg cctattcgaa cgagacggtg 
cacccggaaa cggcggtggt ctgccacgcg 
gtgaaactcg gtagcgtccg. ccatctgggc 
gagggcgtgc gccagttcct acgctggatg 
gtggccgcca gcgccgacgg tctcgccacc 

55 cccccagccg gccgcttcct cggcgaagtg 
acccaggtca gcctcgacac ccggcacgat 
tccctgctcc tgcctacggt catggggctc 
gcgggtgaag ccggggcgga agtggtacgt 
gtggtgaatc cggaaaggcc gcaacgcatc 

60 gcggtgtcgg agccgatcgt ggtggaagca 



gaagggaggc caggacgcga cgccgatttc 2880 
gggctcgccc tgcgctggga acgcttgtac 2940 
gcctccgcac gcaagttcta tgtcgccccg 3000 
gtcgacggca accggaccgt cctcagagac 3060 
gcctccgatc tggcccagtt gtcggagacg 312 0 
gccgatcacg ccaccgtgtt gttgttcgag 3180 
cctttcgaca tgttcgccaa ccggctgagc 3240 
cgttccgggg cgccggaggc catcgaaatc 3300 
ctcgagaccc ttggcgtccc gccttcctgg 3360 
gcgggccacc cgctcgggct ggttcgcgtc 3420 
atggacgcgg aaattctggc ggaactcgca 3480 
tacctggccg aacgcgcccg tgagctggat 3540 
gcgcgggaaa cggtggaccc acgcccggag 3600 
aaggacagcc tcggggccga atacggcgcg 3660 
ctctatcccg ccttcggcgc tgcggccgaa 3720 
gcgggggaag ttttcaccac ccggcgctca 3780 
cgtttcgagc ccacgctcga ccgactgccc 384 0 
cccgtcctca ccatgcagca tctgcccctg 3900 
ccgggcaacc gggactacct gaccgagctg 3960 
cgtccgttac tcgatcgcat gcggtccatt 4020 
gacgtccggc ccgccatcat cgagcaccgg 408 0 
gcaggcacga ctgccgcctc ggcgcgcgac 4140 
ggcttcgcga tcgacacatt gaaagacgag 420 0 
tcgatcaaga tcggcaccct gctcggcgat 4260 
atcgatccga tgcacctgca cgccgacacc 432 0 
gtcgcgccga cacctcccgt gacctctctc 43 8 0 
gacctggttg ccgagcgcac cgggttcagc 4440 
ctggatgacc tcaacatcga ctcgatcaaa 4500 
gccacgggca cccaggaccg gatcgacgcc 4560 
atcgccgcgg cgctccaggc ggcgaccggc 4620 
gcaatcgcca . aggcaccccc cagacgcctg 4680 
gtggccgccc cgctcgtttc gccttccgac 4740 
gtcgtgctcc ccctcgccgg cgccccgttt 4800 
cggacggtga acgcaggcga tctggaacgg 4860 
gtgatcgcac tgtcggatga cgatgcgccg 4920 
gacgaactgg ccgtcgttca cagactcgcc 4980 
aacagcgtct acttcctcca gcgcagcggc 5040 
agcgcctggt cgttcgccgc cagcctttcg 5100 
atcgatttcg acccggctct gac.cgcggat 5160 
tccagccagc ccggctacaa gacggtggaa 5220 
tgcatcgagc ggatcgaacc cgaagactgc 5280 
gatgtagtgc tggtcactgg cggcggcaag 5340 
gccctcgaga ccggtgtccg gctcgccctc 5400 
gaatccggtg aactcgcggc gaccctccgg 5460 
tactacgccg ccgacgtcgc cgaccttcag 5520 
agcgaaatgg ggccggtgac ''cggggtgata 5580 
gtgaccgagg tgtcggccga acaggcccga 5640 
gagaacctgc tggccctgtt cgggaaccgt 5700 
atcatcggcg tcaccggcat gatgaacaat 5760 
gcgcggctgc tggacggatt cgcgcaggcg 5820 
ttcagcgtat gggacgaagt cggcatgggc 5880 
cagttgggca tcgacgcgat tccggtcgcc 5940 
cgcacggcgc cgccgacgct ggaagtgatc 6000 
tgggtccgtc ctccggtgac cgaggtatcc 6060 
caacgcttcg aggcagggat agaactcatc 612 0 
ctctatctca ccgaccacga ctaccgcggc 6180 
gaagccatgg cccaggcggc gctgcgggtc 6240 
atcgaggaca tccgcctgga acgaccgatc 6300 
gagatccggg cactggcgct ggaacgcacg 6360 
tcgatccatg ccgaacagac cggcatggaa 6420 
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ccggcgcatt tcgccgcccg cttggtgctg 
accgctctgc cgccgcgcca gttgctgggc 
gtgctgttcc aggggccgct gttccagcgt 
catgtcgtgt . tcgtgaccga agcgcgggct 
5 gacacggtgc gggctccctt ggtgctgggc 
gccggacaac tcacgctcac ccctgatgtc 
ctgtatcgcc agataaacga tggcggagtc 
aacggtcacc gggttctggc cgacgtggtc 
cgcatcgaaa attatgaagt ccatatgcta 

10 caactggttg agcaagcaga ctcgacggat 
caagcaggaa agttcggtct atccgcccct, 
cacaagcgca aacgccacga aaggcgagcg 
cggggagccg gacgtcgctt cgcggtggac 
aacggaaaac cgatactgtt ccgcccgcct 

15 ctcggggaaa ccatggcaac tcacactccg 
atgctgcttt gcgtcgctgg caagggcttt 
cgtagccgcg aacaatggcg tgcaatgctc 
ctggaaagca ggggtgaatt gctgaacgag 
gcggccatga aagcgctgaa cacgcgtgat 

20 gatggcgtgc tgtttcgcgc cacagacaaa 
cttgtaaggg agcacggggg acaacgcatg 
ctcgacaaag cagttccggt aaagatggcg 
tcctggctgc gctggctcgc agctgggggc 
cacgtaaccg cccaggattc cgaccatcgt 

25 gacggtgcca atgcagacgg aacgctctac 
. atcagggaaa tggcactgcg gccggtcttg 
gagcatgcat " gggtgaccaa tcgctcctgg 
gaaatcatcg aggtatcgtg ccgtttcctt 
gccgtcggat tcgaatggaa ccgcgtaccc 

30 agccagatcc agatgacctg ggccaaagtc 
taccccccct acctcgatag cttcttccgt 
gcgagagaac agaccagcca caatcggtca 
gcaaaacctg gacccgccgg aggcgtcttt 
aacgatgcga atctggtagg aaacatttac 

35 cttcgggaca gctactttca cggcatcgtt 
gaaggtctcc ggtgcatctt caccgagatt 
accatcaaag cccggatgtc cgtagcagcg 
gattttttcc ggttactgcc cggcggcaaa 
gcagcctgga ggatggcgac ggaaagtgca 

40 atccatttgc tcaaaatggt cagggacgag 



<210> 18 

<211> 918 

45 <212> DNA 

<213> Methylococcus capsulatus 

<400> 18 * 

gtgcgggcgg gaattatatc tgaaagtatg 
50 cagccggaac aggccggaga tgtcgtcgtc 
gtcgtcccgg ctccgggtgc tcagcggcag 
gcagatgttc aggtccttgt ggtgcaggga 
gatcatggtc ttgccgcgtt tgtccaggaa 
gtcgatgacc ttgtccagat ccagatccaa 
55 ggcctggttg atgccggcgc acatcacctg 
ggtgtcgccc atgtgcatga ggcggctgcc 
cacggtttcg gcccggccgc cgatcatcag 
gccgccgctc accggggcat cgagaaaatc 
gcggcgggcg gtggccacgc cgaccgtcga 
60 tccgggtgtg agggctgcga tcacctccag 



gggcggcgtc gagacgctga ggcgggagag 6480 
atcgttccga aggtcgatct ctatggcagc 6540 
atcagcggcg tggaatcgtt ggacgacaac 6600 
gaaaccgtac gtgcccccga gggattctcg 6660 
gatccgttct accgcgacac tttgctacag 6720 
tgcctgcccg tgcacatcgg ccgcattgat 6780 
tacagggcgc gagccgaaat aacccagcgt 6840 
gtttatgatg acaacgaccg aatcgttgag 6900 
gagcatggtg ccgatctccc cacaccggcc 6960 
gagccgtcct tacaggagac ggcggatcgg 7020 
tacgtaatca ttcgtaagat tccagaactg 7080 
ttgagcctcc ccgtctttca tgccgccgtc 7140 
acgtctcacc tcgaaatacg ttggctggaa 7200 
gtcccaccag aaagcggaac gacggccggc 7260 
ctggaagtct cattgagcca tgacgatgaa 7320 
caaggctgcg acctggtggg accgatccag 7380 
aacgccaacc ttttttccct cgtccaccgt 7440 
gctggagcga gggtctgggc cgcgctggaa 7500 
ctcaccctgg atatcgaagc catgaaagca 7560 
tatgtccgac tttggattgt gagtttcccc 7620 
gtggccatgg tcgtcaccgg taccccggtg 7680 
caccccgcgc caacgggaga gaacgacgga 7740 
gatcccgcgg atattctccg cgttgaaacc 7800 
atcgcttttc gcttccccct cgcattcaag 7860 
ttctcccgct atttcgaatg gatgggacga 7920 
cggcaactca ccagcgagtt cacgtcgggc 7980 
gcggtgatcg aaaagcccgt ctgcgccggc 8040 
ggccgaaatg gtccaggaaa tgccacggtc 8100 
cctcacggga caccggagcg cgttgcaacg 8160 
ctgtcgcacg gggtcgttat gcccgaacct 8220 
gaactcgagg cagctccagc agagcatggc 8280 
atggaactcc ttggaaccgc tctgtggcgc 8340 
cttgccgagc aaagcgtcgt cacatcgccg 8400 
tattcaaagt actatgaact gcaagggagc 8460 
ccggacgcct atcgaatcgg agaagcgcag 8520 
cggcacctcc gggacgcgat gccgttcgat 8580 
atccatcaaa aaggggttct gctggcattc 8640 
tcggaaaaac tcgccaccgg cacgcatgtg 8700 
gagatcacga acctgccatc gatgttgcgt 8760 
atactgacgg cgccgagcaa atcggctgct 8820 



gggtcagccc ttggggcgcg cggccgactt 60 
gccgtatccc cgggccatga gttcggcgta 120 
ggggattccc aatctttccg ccatctccag 180 
cagcttgaag ccgggctgga . agctgccgcg 240 
ccagttgccg gcggcgccgc cggagaccac 300 
ggcttgcccg aatgccagtg cctcggtgac 360 
gttcaccgct ttcgtggcct ggccggcgcc 420 
cattgctgcg agcaccggcc ggactttttc 480 
ggccagagtg ccgtcgcggg cgccctcgac 540 
gccgcccgcc tggcggacga cctcggcggc 600 
gcagtcgacg atgaccgcgc ccggccggag 660 
cacatcggca tccgccgaaa cgcaggtcac 720 
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gatcacatcg caggccggag ccatttccgt gagcgttgcc caggcagggg tgccggtctc 780 

ggcggcgaat gcccgggctt tttccggcgt acggttccag acgccggcca gcaggcccgc 840 

ccgccggagg ttgcgggcca tgcccagtcc catggcgccg agcccgacga agccggtctt 900 

catgctcatt cctccagg 9 18 



<210> 19 
<211> 918 
<212> DNA 
10 <213> Methylococcus capsulatus 

<400> 19 

gtgcgggcgg gaattatatc tgaaagtatg gggtcagccc ttggggcgcg cggccgactt 60 

cagccggaac aggccggaga tgtcgjbcgtc gccgtatccc cgggccatga gttcggcgta 12 0 

15 gtcgtcccgg ctccgggtgc tcagcggcag ggggattccc aatctttccg ccatctccag 180 

gcagatgttc aggtccttgt ggtgcaggga cagcttgaag ccgggctgga agctgccgcg 240 

gatcatggtc ttgccgcgtt tgtccaggaa ccagttgccg gcggcgccgc cggagaccac 300 

gtcgatgacc ttgtccagat ccagatccaa ggcttgcccg aatgccagtg cctcggtgac 360 

• ggcctggttg atgccggcgc acatcacctg gttcaccgct ttcgtggcct ggccggcgcc 420 

20 ggtgtcgccc atgtgcatga ggcggctgcc cattgctgcg agcaccggcc ggactttttc 480 

cacggtttcg gcccggccgc cgatcatcag ggccagagtg ccgtcgcggg cgccctcgac 540 

gccgccgctc accggggcat cgagaaaatc gccgcccgcc tggcggacga cctcggcggc 600 

gcggcgggcg gtggccacgc cgaccgtcga gcagtcgacg atgaccgcgc ccggccggag 660 

tccgggtgtg agggctgcga tcacctccag cacatcggca tccgccgaaa cgcaggtcac 720 

25 gatcacatcg caggccggag ccatttccgt gagcgttgcc caggcagggg tgccggtctc 780 

ggcggcgaat gcccgggctt tttccggcgt acggttccag acgccggcca gcaggcccgc 840 

ccgccggagg ttgcgggcca tgcccagtcc catggcgccg agcccgacga agccggtctt 900 

catgctcatt cctccagg " 918 



30 



35 



<210> 20 
<211> 2766 
<212> DNA 

<213> Methylococcus capsulatus 



<400> 20 

ttgttttgcc gaaccttcga cggcgccttg caagcagggc cggaggaggc tccgaatgcg 60 
cccctgtgcg ggaccgattc tttcgtccat cggcgaggag gcgfcgtgtga cacagtagca 120 
actcgctcat gtgccatcaa tgcggctgat tgtcgcagag aatcaacggc atggcccggc 180 

40 cggacaccgt cgggacccgc ggccggcacg gggctcttcc cagtaccgta ctctgttgaa 240 
accgcgaacg atttgccatt agactgcgcc gcaatccagg caagggtggc cgctgctcca 300 
gcggccgttc gcgcggccgc cacgccctgc aacaactcaa ggaaaccatg tccgaagatc 360 
tcaccgtccc cccctgccat gcggcagcgc ttcctgcgct ccctgggcag catctgcctc 420 
atcgtcatcc tggccgaagt catcgtgatg acgctgttgg gagcgctcca ccgcggcggg 480 

45 ctggagctgg tgcggtggca agaaagtgcg ctggatggac tgctgctcgg cctcttcagc 540 
gcccccttgc tgtggatcat ggcgctgcgg cccctcgccc agcagatcgc 'ccgggaaagc 600 
cagcgcaaca aggagctcct ggacgccctg gatgcgcatg cgctggtcag tatcaccgac 660 
ctgcagggac ggatactgta cgccaacgac . aatttctgcg cggtgtcacg ctatggccgg 720 
gaagagctgg tcggacagga ccaccgcatc gtcaattccg gttaccacgg caaggcctac 780 

50 atccgcgaca tgtggcgcac catcagccgg ggaaacatct ggcagggcga gttctgcaac 840 
cgccgtaagg acggaacccg ctactgggtc gacagcacca tcgtcccgct gatggacaat 900 
gctggcaagc cgcggcagta catatccatc cgccgcgaca tcacggcgca gaaagaagcc 960 
gaggcccagc tcgcccgcct caagcaggcg atggacgcca acagcgagat gatcctgctc 1020 
accgaccgcg ccggacgcat catctatgcg aacccggcgc tgtgccgctt cagcggaatg 1080 

55 gcggaagggg aattgcttgg ccagagcccc agcatcctgg acagcccgct cgccgatcaa 1140 
gagaccctgg ctgccatgca ggaggcgctc caggccggcc agccctggtc cggacgactc 1200 
ctgaaccggc gccggacggg acccgccccc catgatgccg aggactactg ggcggagatc 1260 
.agcaccacgc cgatccatac cgacggcaac ggactggtgg gctacgtcca gatccagcac 1320 
gacgtgagcg cccgggtcga acgggaacgc gcactggcga tggagcagga ggacaccgcc 1380 

60 gcccgcctgc gcatcaccga aaccctgcag caaagcgccc cgctggatga gcggtgccgg 1440 
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caggtgctcc gcatcctgtt cgagctcggt 
ttcctcaagg cggagcatgg gaactgcctg 
gacgaattcg tccggcgcga acagaccatc 
gcggtctcgg gggaaatcct ggtctccgac 
5 cgcttcgagg acatggaaag ccatggccat 
ttgctgggag tgttgttcct ttacaccgac 
gtgatgctcc gtcaggtcgg cgaaatgctg 
gcttccctga aggccgccca cgatgccgcg 
ctggccaaca tgagccacga gatccgcacg 

10 ctgctgaaag acactgacat gtcccgcgag 
tccgccgaat ccctgctcga aatcatcaat 
ggcaaggtcg aaatcgaacg gaccgaattc 
gctctgctag ccggccgggc ccatgacaaa 
gacctgccca ggatgtggat cggtgacccg 

15 ctcggcaact cggtcaaatt caccgagcgc 
gaggccggcg caaagcggac tgacctgagt 
gcgccggacg tccaggcgcg gctattccag 
cggcgcttcg gcggcaccgg tctcggcctg 
ggcgggacca tcggcctgga aagcgccccc 

20 cctctggaac ccctccccgg cgcgtccgca 
gtgctggtgg tggacgacaa cgccaccaac 
tggggcctgg aagtagacga agcggagcgg 
gcaggg 

25 

<210> 21 
<211> 1746 
<212> DNA 

<213>' Methylococcus capsulatus 

30 

<400> 21 

atgttgagcg aacagtacct gtcacccgtt 
cgtttcagca gtgtatacgt ggatcggccc 
ggggttctgc cggcggccct ggactgggtg 

35 tgtttcgagg actaccggct tccgccgggt 
gatggtctgg aaccttgcgt ttccttggag 
attttcgatt tcctgaaagg cgcccaggcg 
. attttccggg tgctggacga cggcttgcgg 
actggcgccg attggcggga agaggtgctg 

40 ctgggtacgg ccatcgcctt cgaaggcaag 
gtgaccgcgg gctgcccgct gcggaatgcg 
gtgagcgacc ggcgcggttc cgcaggagcg 
ggactggccg cgcctggtcc ggagcgaaac 
ccgggtgaac atggcctgat ccgtgacgcg 

45 cggttgcagg agcgaggcat tccgctgctc 
tacttggtcc gcttcgccca ccgcctcggg 
aactgcgcgt cgattcccaa ggacctcatc 
agtttcaccg gtgcccgcag ccgcggaaag 
gtgctgtttc tcgacgaaat cggtgatatg 

50 gtcctggaga ccggtgagtt cgtgccggtc 
caggtcgtgg ctgccaccaa tgtcgacttg 
cgcgatctgt attaccggct caacggtgcg 
cccgaccggt gccggatatt ccacgcggtg 
tcccggattc gtttgggtga aggcgtcatg 

55 aacctgcggg agttgcgcaa cgtgatcagg 
ttgacggtgg acgatctgcc ggccgatttt 
tccggcctgg agggtcggga agctgtccac 
gaatcggaaa gcatcgccgc ggccatctgc 
cgcgttttgg ggatcgcgcg ctcgacgcta 

60 acctgggatt cggcgcgggc. gctgccgaaa 



accttcggcc tgcagcgaaa gggcggaata 1500 
aagctattcg tgctggaagg aaaattctgt 1560 
cccatgggcg catgtctgtg cggecgaagc 1620 
gactgtttcc aggaccaccg gcacgaacac 1680 
tacatcgtgc ccatcgcgtc cggcggcgat 1740 
cccaacccca cccgtagcga agcacggatg 1800 
gcgctggcga tactcgagga ccgcgccaag 1860 
gtggatgccg cccaggccaa gagcgcattc 1920 
ccgatgaacg gcgtgctcgg catgctggag 1980 
cagtgggatc tggtcgaaac cgcatcgaat 2040 
tcgattctcg acttctccaa gctcgaagcg 2100 
aatctgccgg atctggtgga agaggtctgc 2160 
ggtctggagc tgaactgctt cctacccgcg 2220 
acacgcatcc gccagatact caccaacctg 2280 
ggtgaggttt cagtcaaggt gatgcagggg 2340 
ttcgagatcc gggacaccgg cataggcatc 2400 
ccgttcaccc aggccgatgg ctccacctcc 2460 
tccatctgcc gaaacctggt cgaactcatg 2520 
ggccggggca gccgcttctg gttcaccctc 2580 
ccggccctgc cggacttctc ccaccggcgg 2640 
cgtgtcatcc tgagccatta tctgacccac 2700 
ggcgacaccg ctctgaaccg actgcggaca 2760 

2766 



tccaggcccg tcgaatttcc cgattggaac 60 
gatcaggcgt gggaatggat gcgtcagacg 120 
cgcccggaag tggccgaagc ctggtgccgc 180 
accgacgact ggccccgcaa ggccggcccg 240 
ctcgcgtcgg tctgggaacg ggtccgcggc 300 
gccttgatcg tcgcggacgc ccgctgccgg 360 
atggcgccgg tcatccggga gctgctcagg 420 
ggcaacaatg gcatcggcag cgcggcggtg 480 
gagcactacg gtgcgaggct gcatgccctg 540 
gccggagaaa ccactgccct ggtcggtctg 600 
ctgctcgcct ttctgcgcat ggcttgcgac 660 
cgcagagccg agcaggtgac cgaagtgccg 720 
gcggtcgagg ggctcctcga caaggccttg 780 
gtcagcggtg aatcgggtac gggaaaggag 840 
ccgcggcgga agggtccgct -agtggccgtc 900 
gagagcgagc tgttcggtta cgaagccggc 960 
ccgggaaagt ttctcctcgc cgatggcggc 1020 
agcttcgatc tccaggcgac gctgttgcgt 1080 
ggcggcgcca aacccctgcg cgtcgacgtc 1140 
caggaagcga tccgccaggg acgtttccgg 12 00 
cgtctgcatc ttccacccct gcggcaacgg 12 60 
ttcgaacagg aggctgcggc ggcgggagca 1320 
gcactgttcg agcgtcatcc ctggccgggg 13 80 
aatgctctgt tcgcctgctc cggcagtgtg , 1440 
ctcgaagagg cggagcaata cgagggatcc 1500 
ttcgccgacg ggctgagcct gtcgaaagtg 1560 
agctgccgcg gcaacatgag tcaggcggcc 1620 
tacaagaagg tgtcccgtta cggtttgagc 1680 
agccgggtgt gcggacccgg gtcggccgca 1740 



WO 02/055655 



15 



PCT/NO02/00019 



gactga 



<210> 22 
<211> 876 
<212> DNA 

<213> Methylococcus capsulatus 



1746 



<400> 22 

10 atgccgacaa gccgcagctc tacgatggtc tgccccaatc ccctcggatc agcggtctgg 60 

tcggcctgtg gaaaggcatc ttcaagcccc' tggccacggc tgccctggcg ctcaccgcac 120 

tggccgggtt tttccactat gtcacggtcg gccccaacga gacgggggag gacgaagagg 180 

aggaaaaggc atgagcaacg atcggaatcc ctcgcgcatc gagcgctaca gcccggcgga 240 

gcgtctgaac cactggatca ccgccctcac cttcctgctc ctgagctgct ccggcctggc 300 

15 gctgttccat cccgccctgt tctggttcac ccaattcttc ggcgggccca cctggacccg 360 

catcctgcac ccttatgtcg gcgtggtgat gttcgcctcg ttcggcgctc tggcgttcaa 420 

attctggcat cacaacctgc tgacccggaa cgacatcgtc tggctccgcc ggatcgccga 480 

cgtggtgagg aaccgcgaag accggctacc cgaggtggac cgctacaacg ccggccagaa 540 

gatgctgttc tggaccatga tcgccaccat cccggccctg ctcctcaccg gcatcgtgat 600 

2 0 ctggcggccc tggttcgcgc cctatttcga catcggggta atccgcctgg cactgctgct 660 

' ccatgccttc tgcgccttca tcatgatcgc tggcatcatc gtccacgtct atgctgccct 720 

gtggatcaag ggcaccatcg gcgcgatggt ccgcggcagc gtgagccggg cctgggcgcg 780 

caaacatcat ccgggctggt atcggcgggt gaccggcgga gggtagactc tgccaacgtc 840 

cttcgttcgg tctataatgc ccggcctttt gcgtga 876 

25 

<210> 23 
<211> 873 
<212> DNA 
30 <213> Methylococcus capsulatus 

<400> 23 

atggcattgc aatccctcga catcgtccgc cgctccgcca ccacgacgcc cagcccgcag 60 
cagcggcaga cgacggaggt ggccaagctc atcgacgtca ccaagtgcat cggctgcaag 12 0 

35 gcctgccagt cggcctgcca ggagtggaac gatctgcggg aggaagtcgg catcaacgag 180 
ggttcctacc agaacccgca cgatctcacc gccaattcct ggaccctgat gcgctttacc 240 
gagaccgagg aaaacggcac cctcgaatgg ctgatccgca aggacggctg catgcactgc 300 
gccgaccccg gctgcctcaa ggcctgcccc tcgccgggcg cgatcatcca atacagtaac 360 
ggcatcgtcg atttccacga ggaaaactgc atcggctgcg gctactgcat cgccggctgc 420 

40 ccgttcgaca ttccccgcct ttcccccaag gacggcaagg cctacaagtg caccctgtgt 480 
tcggaccgcg tgtcggtggg gctggagccg gcctgcatca aatcctgccc gacccaggcg 540 
ctggtgttcg gcagcaagga agacatgatc gaacacgcca acgagcgcat .cgccgacctc 600 
aaggagcgcg gcttcgagaa cgccggcctc tacgacccgc cgggagtggg cggcacccac 660 
gtgatgtacg tgctgcacca tgccgacaag ccgcagctct acgatggtct gccccaatcc 720 

45 cctcggatca gcggtctggt cggcctgtgg aaaggcatct tcaagcccct ggccacggct 780 
gccctggcgc tcaccgcact ggccgggttt ttccactatg tcacggtcgg 'ccccaacgag 840 
acgggggagg acgaagagga ggaaaaggca tga 873 

50 <210> 24 

<211> 3351 
<212> DNA 
. <213> Methylococcus capsulatus 

55 <400> 24 

atgtcatgcc tgctccggcc cgggccggta ccccccttcg ccggtcagtg gcacgaaagc 60 
cacgggcagc acgctgcagg tctcgatgtt accctcggcg tccttgtcca ccgtcatcaa 120 
ctcctgatgg tggtaaggcg ggccgaccgg aatcaccatg cgcccccccg gcttgagttg 180 
cccgatcaat ggatcgggga aacaaggggc cgccgccgtg acgatgatgc catcgtaggg 240 
60 cgcgtgttcg ggccagccga agtagccgtc gccgatgcgg acttcgacgt tgcggtagcc 300 
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gagctctttc agcctctcgg ccgcctgctc 
gacccgcttc accaggcgcg acaggaccgc 
caggacgacc gactccttct ccggattcag 
ctgggagatg gtctggccgc aaccgatggg 
5 ccggtcggct ggcacgaagc gatgccgcgg 
cgacagcgcg ctgcggccgg tgagatgacg 
catcatctgg gacagactca tcgcccctac 
tacgcttctc caacgcccct ggagcgccgc 
acccgcccga . aggcttacaa tcgccccacg 

10 ccgcaggagg acgtcatgca agtcacccgg 
ctcgggggtt cctcgctggc cgtcatggga 
cggcagttca aactggcgcg cacgacggaa 
gcctgcggtc tcatcatgta cagtctgggc 
atacacatcg aaggcgaccc ggatcacccg 

15 gcgggactgc tggatttcgt ccgcagcccc 
cccggcagcg acgcatggaa gcgcgtctcc 
ctgttgaaag aggaccgtga ccggaacttc 
aaccgctgga cctcgctggg ctttctggcc 
ctgaccaaca agatcgcccg cgccctgggg 

20 tgccacgcgc cgtccgtatc ggccctggca 
acctggatgg acatcaagaa cgccgacgtc 
gcccatccgg tgggcttcaa gtgggccatc 
atcgtggtgg acccgcgctt caaccgcacg 
cgcgccggta ccgacatcgc attcctcaac 

25 gcgatcaacc acgaatacgt ccgggcctac 
ttccgcttcg aggacggcct gttcagcggc 
gaccgcagca cctggaccta tgagctggac 
ctccggcatc cccgctgcgt gttccagtta 
gacaaggtga ccgagctgac cggcacgccc 

30 atcgcctcca ccgccgtgcc cgaccgcacc 
caccattcgg tgggcgtgca gaacatccgc 
aacatcggcg tctccggcgg cggcgtcaat 
ctgagcgatc tgggactgct caccgacatg 
ggcgaaacca gccgcgccgt ctacctggaa 

35 cagctcagtt actggtcgaa cctgcccaag 
ggcaaggcgg ccacccggga caatgactac 
ccctatgaca gcctgcgcat gttcgacctg 
tgccagggct tcaacccgct ggcctcgtat 
gcccgcctga aattcctggt cgtcatggat 

40 cagaaccacg gcgagtacaa tccggtgaat 
ctgccgacca cctgcttcgc cgaggaggac 
caatggcact ggaagggcgc ggaaccgccc 
tccgctctgt acctgcgttt gcgcgaaatg 
cccatcctca atctgcactg gccctaccag 

45 gccagggaat acagcggcta cgccgtggcc 
gtattggtca aggccgccag caactggccg 
ccgcctgcgg caactggatt ttcagtggcg 
gccgtgacac gtccgatccc accggtttgg 
cggccaaccg gcgcatcctc tacaaccgcg 

50 acgaaaaacg tcccatcatc cactgggacg 
actataaggc cgacgtcccg ccgggcagcg 



<210> 25 
55 <211> 1572 
<212> DNA 

<213> Methylococcus capsulatus 



gcccagttcc gggatgattt cgaccgtgta 360 
cgcctgatag ccggaaccgg cgccgatttc 420 
cagatcggtc atcagcgcca cgatgaaggg 480 
gaccggaccg ttgtcgaaag cgaactgcac 540 
aaccttgcgc atggcttcca tcacctcggg 600 
cgtcagcgaa acctcggcct cgaggtccct 660 
ctcgcttcgg gcggaacagg cggacaatct 720 
ggccgccgtg atgttgcaga gataggcgaa 780 
attaccttag ctcccttgtc agactttttc 840 
cgccagtttt tcagactgag tgccgcaacg 900 
ttttcgcccc gggaggcgct ggcggaagtg 960 
acccgcaata cctgcccgta ttgctcggta 1020 
gacaaggcca agaacgccaa ggcggaaatc 1080. 
gtcagccgcg gcagtctctg ccccaagggg 1140 
tcgcgcctca aatacccgga ataccgcgcc 1200 
tgggactggg ccctcgaacg catcgcccgc 1260 
atcgccagga acgagcaggg ccagacggtc 1320 
gcatccgccg gctccaacga aaccggctac 1380 
atagtcatgc tggacagtca ggcccgcatc 1440 
tccagcttcg gccgcggcgc catgaccaac 1500 
atcctggtga tgggcggcaa cccggccgag 1560 
gaagccaagg ccaggaacaa ggccagactc 1620 
gcggcggtgg ccgacttcta cgcccccatc 1680 
ggcgtgatcc gctatctgct ggagaaggac 1740 
accaacgcat ccttcatcgt gcgggaggat 1800 
tacgacgccg gcaagaccga gcagcactac 1860 
gagcacggct acgccaggat cgacccgacg 1920 
ctgaagaccc acgtcgaacg ctatacgccg 1980 
acggacgcct tcttgaaaat ctgcgacctg 2040 
ctcaccagcc tctacgccct cggctggacc 2100 
gtcatggcca tgatccagct cctgctgggc 2160 
gccttgcgcg gccattccaa catccaggga 2220 
ctgcccggct acatcaccct gcccaaggac 2280 
aaacgcacgc tcaaaccgct gcggccgggc 2340 
ttccacacca gcctgatgaa agcctggtac 2400 
tgctacgact ggctgcccaa gctggacaag 2460 
atggcccaag gcaaggtcaa cggcttcatc 2520 
cccgacaagg gcaagatcgc caccgccctc 2580 
cccttggcca ccgatacttc cgtcttctgg 2640 
cccgccgaca tccagaccga agtgttccgc 2700 
ggctccctgg tcaacagctc ccgctggctg 2760 
ggagaagcgc gcaacgacat tgaaatcatg 2820 
tacgaaaagg aaagcggcgc tttccccgat 2 880 
aaaccggagg agcccacgcc ggaagaactg 2940 
gacgtcgccg atcccaagga cccgagcaag 3000 
gcttcgccca gttgcaggac "gacggcagca 3060 
ccttcaccga agccggtaac cagatggcgc 3120 
ggatcgctcc aggctgggcc tgggcctggc 3180 
cctcctgcga tccggacggc aagccctgga 3240 
gcagccgctg gaccggcctg gacgtgcctg 3300. 
acatgtcgcc tttcatcatg a 3351 



<400> 25 

60 atgaccgaca tccacgccca aaaaatcctg atcctggatt tcggctccca gtacacccag 60 
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ctcatcgcgc ggcgggtgag ggaactcgga 
ggcgacgatt tcataaccga attcgccccg 
agcgtcaccg gcactggcac gccccgcgcc 
gtgctcggca tctgctacgg catgcagacc 
5 gccgtcgaac accgcgaatt cggctatgcc 
ttgaatggga tcgaggacca caccactccc 
agccacggcg accaggtcgt cggcctgccg 
agcgcgccca tcgccggcat ggcagacgag 
cccgaggtga cccatacccg ccagggcaag 

10 tgccagtgcg aggcccgctg gaccacgggc 
cggaatcgga tcggcgccga acgggtggtg 
gtggtcgccg ccctgctcca gcacgccatc 
accggcctgc tgcggctcaa cgaaggcgac 
ggcgtgcggg tgatccgggt caatgccgaa 

15 gccgaccccg aagacaagcg caagatcatc 
gaagccgcga agatcgaaga cgcccgttgg 
atcgaatccg cgggctccaa gaccggcaag 
ggcggcctgc cggagaccat gaagctgcaa 
gacgaggtgc gccagatcgg cctcgaactg 

20 cccttccccg gccccggtct cggcgtgcgc 
gacctgctgc gccgcgccga cgccatcttc 
gacaaggtca gccaggcctt cgccgtgttc 
gacggccgcc gctacgacta cgtggtcgca 
accgcccgct gggcccacct cccttacgac 

25 aacgaaattc ccggcatctc ccgggtcacc 
atcgaatggg ag 



<210> 26 
30 <211> 1464 
<212> DNA 

<213> Methyl ococcus capsulatus 
<400> 26 

35 atgcgtatcg aacaagaagc gctgactttc 
aacgtactcc cccgcgacgt ttccctgacc 
atcccgctgc tctcggccgc catggacaca 
gcccaagaag gcggcatcgg catcatccat 
gaagtcagga gcgtcaagaa atacgaaagc 

40 ccgaccgcga ccatccgcga agtcatggag 
cctgtggtgg acggcggcga actggtcggc 
acgcgctacg aagaacccgt cacccgggcg 
caggagggct ccagcaagga agaagccatc 
gtcctgatcg tcaacgaggc cttccagctc 

45 aaatccaagg actacccgca ggcctgcaag 
gccgtcggca ccggcgccgg caccgaggaa 
gacgtgatcg tggtcgacac cgcccacggc 
tgggtcaaga cccacttccc gcaggtccag 
gccgcccggg cactggccga agccggcgcc 

50 tcgatctgca ccacccgcat catcgccggc 
aacgtcgccc aagcactggc cggcaccggc 
tattcgggcg acgtcgccaa ggcgatcgcc 
ctgttcgccg gtaccgaaga atcgcccggc 
aaggcctatc gcggcatggg ctcgatgggc 

55 cgctatttcc aggacagtac cgaggccgag 
gtcccacaca agggcagcct cgtcgccatc 
tccatgggct acaccggctg ccgcaccatc 
cgggtcacca ccgccggcat gcgcgaaagc 
gcgccgaact accgcctcga ctga 



gtgtacagcg aaatccatcc ctacgactgt 120 
cagggcatca tcctgtccgg cggccccgaa 180 
ccggcttcgg tgttcaccct cggcgtgccg 240 
atggcggccc agctcggcgg caaggtggaa 300 
caggtccgcg cccatggcca ctcacagctt 360 
gaaggtcatg gactgctcga cgtgtggatg 420 
cccggcttca agctgatcgc cagcaccgaa 480 
gaacgccggt tctacgccct gcagttccac 540 
cgcatcctgg aacgcttcgt gcgcaagctg 600 
aacatcgtcg aagacgccat caccagggta 660 
ctcggcctct ccggcggcgt ggactcgtcc 720 
ggcgaacaac tgacctgcgt gttcgtcgac 780 
caggtcatgg ccactttcgc tgaacacatg 840 
gaacgtttcc tgcaggcgtt gcagggtatc 900 
ggccggctgt tcgtggagat cttcgacgaa 960 
ctggcccagg gcaccatcta cccggacgtg 1020 
gcgcatgtca tcaaatccca ccacaacgtg 1080 
ctggtcgagc cgctgcgcga actgttcaag 1140 
ggcctgccct atgagatggt gtaccgccat 12 00 
atcctcggcg aggtccggaa ggaatacgcc 1260 
atcgaagagc tctaccgcca cgacctgtac 1320 
ctgcccgtga aatcggtcgg cgtcatgggc 13 80 
ctgcgcgccg tggaaaccat cgatttcatg 1440 
ttcctcgacc tggtctcgcg ccgcatcatc 1500 
tatgacatct cggggaaacc gccggcgacg 1560 

1572 



gatgacgtcc tgctggttcc tgcatattcg 60 
acccggctca cccgggccat tcccctgaac 120 
gtgaccgaag ccaggctcgc gatcaccatc. 180 
aagaacatga ccaccgaacg ccaggcggcg 240 
ggcgtgatca aggaaccgat caccgtgccg 3 00 
ctgacccggg cccgcaacat ctctggcgtt 360 
atcgtcacca gccgcgacct gcgtttcgag 420 
atgacgccga aggaacggct ggtcacggtg 480 
cgcctgctgc atcagcaccg catcgagaaa 540 
cgcggcatga tcaccgtgaa ggacatccag 600 
gacgaattcg aacgcctgcg ggtgggcgcg 660 
cgggtcgagg cactggtcga *agcaggcgtc 720 
cactcgcagg - gcgtgctgga ccgggtccgc 780 
gtgatcggcg gcaacatcgc caccggcgcc 840 
gatgcggtca aagtcggcat cggccccggc 900 
gtcggcgtac cgcagatcac cgccgtcgcc 960 
atccccgtca tcgccgacgg cggcatccgt 1020 
gccggcgccc attgcgtgat gatcgggggg 1080 
gaagtcgaac tgtaccaggg ccgttcctac 1140 
gccatggccc agcagcaagg ctccagcgac 1200 
aaactggtgc cggaaggcat cgaaggccgg 1260 
ctgcaccagc tcgtgggcgg cgtccgcgcc 1320 
gaggaaatgc gcgaacatgc gcgcttcgtc 1380 
catgtgcacg atgtgacgat caccaaggaa 1440 

1464 
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<210> 27 
<211> 2130 
<212> DNA 
5 <213> Methylococcus capsulatus 

<400> 27 

atgcagcaag cacgggacat cttctcctat cgaaaattct gggccagccg tttcggcatc 60 
gccccgcaat tgccgctgtc ccgcgccgac atggagcagc tcggctggga cgcctgcgat 120 

10 atcgtcctgg tcaccggcga cgcttatgtc gatcatccca gcttcggcat ggcgctgatc 180 
ggccgcctgt tggaagccca aggcttccgg gtcgccatcc tggcccagcc ggactggcat 240 
tcggccgagc cgttcaagga attcggccgc cccaatctgt tcttcggcgt gaccggcggc 300 
aatatggatt ccatggtgaa ccgctacacc tcggaccgcc gcatccgctc caacgacgcc 360 
tacacccccg acggcgccgc cgaccgccgc ccggaccgct gcgtgctggt ctacgcccag 420 

15 cgctgccgcg aagcctacaa agacgtaccg atcgtgctgg gcgggatcga agccagcctg 480 
cgccgcacgg cccattatga ctactggtcg gacaaggtcc ggcgttccgt actggtcgac 540 
gccaaggcgg atctgctggt ctacggcaat ggagaacgcc aggtagtcga gatcgctcac 600 
cgcctcgccg ggggggaacc ggtctccgcc ctcacggaca tccgtggcac ggcctacctc 660 
cgccggacgc ccgctgccgg ctggcgcgaa atcgattcca cccaaatcga ccggctcggt 720 

20 gccatcagcg ccgttcccga cccctatcgg gaatcccccg ccggctgtgc accgccggcg 780 
ccggaacccc gtgcgctcgt ccacttcact ccccccgccc gcggccggag caatacggtg 840 
atccgcctgc cggctttcga ggcggtgcac gacgacccgg tactgtacgc gcatgcctcg 900 
cgggtgttgc accaggagac caatccgcac aatgcccggg ccctggtcca gcgtcatggg 960 
gccatcgatg tctggctcaa cccgccggcg ctgccgctga ccacccggga aatggaccgg 1020 

25 gtctacggcc taccctacag ccgcctgccc catcgcagct acggcgacgc ccgcattccg 1080 
gccttcgaga tgatccagca ttcggtgacg atcatgcgcg gctgtttcgg cggctgcacc 1140 
ttctgctcga tcaccgaaca cgaaggacgg atcatccaga gccgctcgga agaatccatc 1200 
ctccgcgaga tcgaagtcat ccgcgacacc tcaccggcct tcaccggagt gatctctgat 1260 
ctgggggggc cgacagccaa catgtaccgg ctggcttgca aaagccgcgc aatagaagcg 132 0 

30 agctgccgcc ggccctcctg cgtctacccc ggcatctgca agaatctcgg caccgaccac 13 80 
ggcccattga tccgcctgta ccgccgcgcc cgccaactcc ctggcatcaa aaagatcctg 1440 
atcggctcgg ggctgcgcta cgacctggcg gtgaggtcgc cggaatacgt caaggaactg 1500 
gtgacccacc atgtcggcgg ctacctcaag atcgcacccg agcataccga accggggccg 1560 
ctttccaaga tgatgaagcc ggggataggc acctacgacc gcttcaaggc gatgttcgac 162 0 

35 caatattcac gcgaagcagg aaaggagcag tacctgatcc cctatttcat cgcagcccat 1680 
cccggcacca ccgacgagga catgttgaac ctggccctgt ggctcaagaa aaacggcttt 1740 
cgcgccgacc aggtgcaggc cttcctaccc tcacccatgg cggtggccac ggccatgtac 1800 
cacagccgca agaacccgct gcatcgcgtc tcgcgcacca gcgaaaccgt cgaaacaccc I860 
cgcaagctca cgcaacgccg gctgcacaaa gcctttctgc gctaccacga tccggagaat 1920 

40 tggccgctcc tgcgggaagc gctgaagcgg atgggcagga ccgacctgat cggcaatggc 1980 
aagcaccatc tgatcccggc ctggcagccg cagaagccgg gcaccgccga gaccgtgacg 2 040 
caccacggca ccaggccgtt ccggacccgg cacgccgtcc tgcccctgcg agcccgaaag 2100 
ccggcgggcc gcaaactgaa aaaagggcgc 2130 

45 

<210> 28 
<211> 763 
<212> DNA 

<213> Methylococcus capsulatus 

50 

<400> 28 

atcagcggat gtccgggcac aggtcgcgtt cgaacaggtg cgagaagctg tagaaggtct 60 
gggtcagggt gcccatgacg gccagtgcca gccagccgaa gatcacgaag ccgtagtgca 120 
gcggcgccac gaacagctct tccatgaacc agaaggtgtg gccccattcg ttcagaccca 180 

55 cgttcggcag aatcatgaac ggacccacca ccagcaccag gtacggcagc gagatgccct 240 
tcgcgaagaa cggcagacgc gtcttggcgt agatgaacgc cgcaaaaccg gtgatgatgt 300 
agatcgggta gctcagatag aactcgatga tgtgcgacgg cgtgaagtcg gtgtcgcgca 360 
cgatcgtctg atgccaggtg ccgtcctgct cggtgaagta ggatgcgccc cagtagatgg 420 
cccaggcgta ggccaccagc cacaccaggt gggtgaagtt gcggcgcagc tcttcacgcg 480 

60 gggtcagcgc ggccaggttg cggtcgcggg tcttccagag atagccccac aggatcgaag 540 
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ccgtcacgat ctccaggacg atctcggtgt acaggaaatt catccagtag gtctcgaact 600 
ccggcgcgaa cgagtccagt ccggcggacc agccatagac accttcgtac caccgcaccc 660 
acaggtagaa cacggtgtag ataccgatag cgaaaaccag ccacttcttg tccagcagcg 720 
gccggtcgat ggcggcgatg ccgcctgcgg tcgttgtagc cat 763 

5 

<210> 29 
<211> 1206 
<212> DNA 
10 <213> Methylococcus capsulatus 

<400> 29 

ttgtttttcc aattgcatcg cttgcgttcc gttgccggac gctttcacgt ccgcctcccg 60. 
gcgcccgttc ggcccaccgc gctagcggac gatcggatcg agtttgccct gggcatacgc 120 

15 caagctcatg tcctccaggc gcaggggctt gatcttggcg gcctggccgg cggcgccgaa 180 
ggcctcgtag cgggcccggc agatcgcggt catggcggtt tgcgcggcct tgtagagctt 240 
gcgcgggtcg aagttcttcc tgtcctcgac catgaacctg cgcatggcgc cgtaggaggc 300 
gatgcgcagg tcggtatcga tgttgacctt gcggacaccg tggcggatgc cctcgacgat 360 
ctcctcgacc ggcacgccgt aggtctggcc gatgtcgccg ccgtagtcgt tgatcatctg 420 

2 0 cgcccactcc tcggggaccg aagacgagcc gtgcatcacc agatggatag tggggatccg 480 
ctggtggatc gccttgactc ggtcgatccg cagcacctgc ccggtcggtt tgcgggtgaa 540 
cttgtaggcg ccgtggctgg tgccgatggc gatcgccagg gcatcgacct gggtctggcg 600 
gacgaaatcc gccgcctcgt ccggatcggt cagcagcagc gagtggtcca gctccccttc 660 
cgcgccgtgg ccgtcttcct tccctgcccg gccggtttcc agcgaaccca ggcagccgag 720 

25 ttcgccttcc accgataccc cacaggcatg cgccatctcg accaccttgc gggtggtctc 780 
gacattgtac gcatagctgg ccggggtttt catgtcctcc agcagggagc cgtccatcat 840 
caccgagctg aagccggatt ggatggagcg gatgcacacc gccggggagg. cgccgtgatc 900 
ctgatgcatg cacaccggga tgtgcggata catctcgatg gcggcccgca ccagatggcg 960 
caggaacggc tcgccggcat aggtcctcgc gccggccgag ccctgcagga tcaccggggc 1020 

30 gtccacggcc gaagccgcct ccatgatggc cttgatctgc tccatgttgt tgacgttgaa 1080 
cgccggcagg ccgtagccgt gctcggcggc gtggtccagc agttggcgca gggagatcaa 1140 
agccatgggg tggtctcggg tgaggttaga acaaggcctc ggcctggccg accacgttgt 1200 



35 



40 



cgacgg 



<210> 30 

<211> 1032 

<212> DNA 

<213> Methylococcus capsulatus 



1206 



<400> 3 0 

gtgcgcgagg aagatcagga tgagccggtt ggcgctcatg gatcagaacc accgctcgcg 60 

cagatacagc acgtcatccg gctgcagggc ataagaaccg tccaccgtcg tctcctgctc 120 

caccccgttg gcgtcgcgcc gcttgacgat cggcgcgggc caggtgtcgg tcccccgggg 180 

45 cgtcagtccg ccggcggcgg aaatcgcctg gctgaccgtc atgcctcgct gaagccggta 240 

ggcgccgggc cgctgaactt ccccatagac ataaaactgc ggcgccttcg gaacgaagag 300 

cgtgtcgccg gccgccacct cgggattctg accggggctt ccctcgaaca aggcattgag 360 

atcgatgacg agcttctcgc cattggcacg cagcagcgtc gccgtatcgc ccgcatcggc 420 

cgtcgtcacc ccgccggcgg cggccagcat gtccaacacc cggctctgcc tctcgatcgg 480 

50 gtacttgccg ggattcctga cctgtcccat cactgcgacc tccctcgcct tgaactggga 540 

gaccaccacg gtgacatgcg gatcgctgat gtatccgccc tggcgcagct tgccggcgat 600 

gcgcccttcc gcttcggcgg ccgtcaaatc tccgatggcg atgggaccgg tgagcggaaa 660 

cgtgatgttc ccggtctggc tgatccgggt ttcgatggcc agctcgggat agttgaacac 72 0 

gctgatcctc accacgtctc ccggtccgag ccggtagtcg cccgcctcgt gcaagggcgc 780 

55 atcgccagcc acggcccccc aaccggccat cagccccatg accaaagcga tgcggcacca 840 
cgccgctttc acgccggaac taatcttccc gggcatcgcg. agtctcctgt ctgtcagatt 900 

gcacgtcccg caaatccctc ggacccggcc gtcaataggc gttcttctgc ttcaagacca 960 

cgccgacggt cttcagcaag atccacatgt ccagccagag cgaccagttg cgcaggtact 1020 
ccagatcgta cc .1032 

60 
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<210> 31 
<211> 1392 
<212> DNA 
5 <213> Methylococcus capsulatus 

<400> 31 

atgaatcaga ctggcgctcc ttcggttttt gaaagccctc tggtttttct gctcaagacg 60 
ctgttcgcgc cggtggtcgc ttccggggta tttctggcaa gccttagatt cgaaggatat 120 

10 ccgctggagg gagcgaacat cctgatgttt tttctggtat tcatcgtcgt ctcccacacc 180 
ttcaaggtga cgcggttgaa cgacaggctg accgcgcgtt cttttttcga gacggcgttc 240 
gataccatgg cgagatggat ttttacgctg gcggtggtcg ctttgctgac ttatgtcgcc 300 
ggtatcgagg actttttgga cgaacccggt ttcgtggttt gggcgggcgc gacgccattc 360 
atcctgctgt tcgggcagct tgcggtcggg ccgatggtca ggatctattt ccgtcggtat. 420 

15 ggcggccatc gcaaggcggt gatcgtcgga gtgacggaaa tgggggtgaa actggcggaa 480 
gcgatcggga gccacgcctt cctgcgcacg gacgtgctcg ggtttttcga ggacaggccg 540 
gcggaccgca ccgcggatcc cggcgatctg ccggtgctcg ggcgtaccgc ggatttgccc 600 
gcgtttctcc ggcaacatga ggtgcatgcg gtctacatca ccttgcccat cgcccgccag 660 
ccgcgcatcc tcgagttgct ggacaatctg aaggattcga cggtctcggt gtatttcgtt 720 

20 cccgatctgt tcatgacgga" cctgctgcaa gctcgctggg atacgctggc cggtattccg 780 
gtgatggcgg tctgcgaatc gcctttcatc gggatacggg gtttgagcaa gcgcctgatg 840 
gacatcgtgg gcgccacggt ggcgctggtg ttgctggcgc cggtcatgct ggtgatcgct 900 
ctggcggtac ggttgtcgtc gccggggccg gtgttgttca agcagcggcg ctacggcgag 960 
. ccgattttcg tctacaagtt ccgcagtatg acggtttgcg aggatggcgg cacggtgacc 1020 

25 caggcgaaac agggggatgc ccgggtgacg cccttgggcg cgattctgag aaggacctct 1080 
ctggacgagt tgccccagtt cttgaacgtg ttgcagggca ccatgagcct cgtgggacca 1140 
cgtccccatg cggttgcgca caacgagctt taccgggggc tgatcaaggg ttacatggtg 1200 
cgccacaagg tgaagccggg tatcaccggc tgggcgcagg tcaacggcct gcggggcgag 1260 
accgagacgg tcgagaagat ggcggcgcgc atcaggtacg atctggagta cctgcgcaac 1320 

30 tggtcgctct ggctggacat gtggatcttg ctgaagaccg tcggcgtggt cttgaagcag 1380 
aagaacgcct at 1392 

<210> 32 
35 <211> 714 
<212> DNA 

<213> Methylococcus capsulatus 
<400> 32 

40 atgccttgtt cgccgaggaa gagacgagcg ggaccacccg cctgcattga ggccgtgctg 60 
gaattcaaag aggtctacaa gcgttatccc gagtttggtg aagccctgca cgacgtcagc 120 
ttccacatcg. ggcgcggcga acgggtgttc ctcaccggcc attcgggagc cggcaagagc 180 
accctgctca agctggtcgc cgtgatcgag cgggccacgc gtggccagat cgtgctggac 240 
ggccggaaca tcacccgtgc ctccaaccgg gagattccct atatccggcg caagctcggc 300 

45 ctgatcttcc aggattacaa gctgctgtac gaccgttcgg tgttcgacaa cgtggctttg 360 
ccgctggtca tcgccggttt caatccgggt gaggtcagcc gccgggtgcg tgcggcgctc 420 
ggcaaggtgg gccttttgtc caaagagaag cggctgccgc agaccctgtc cgggggcgag 480 
cagcagcgtg tcggcatcgc ccgggcgatc gtccacaagc cggacttcat tctggccgac 540 
gagccgaccg gcaacctcga tccggaggcg gcgcgggagg tcatggacat cttccgcgat 600 

50 ttcaacgatc tcggcgtgac cttgctcatc gccagccatg acgagcagtt gatctcacgg 660 
tgtggtgggc gggtcctgcg ccttcagcgc ggaagtctgt cggaggtggg cgca 714 

<210> 33 
55 <211> 1092 
<212>. DNA 

<213> Methylococcus capsulatus 



<400> 33 

60 atgcctgcat cggctgggat gacagcgtgg ccgtgctgga acggctcgcc gccgcggtgg 60 
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agagccggcg cggccggtcg gcaggcat cc ggaacgtgcg gggggcctga gcgcatgcgt 120 
gttttcgtca acggcgaaga gcgtacggta ccgcctggaa cgaccctgga ggatctgatc 180 
gccgccatgg acctcgccgg gaaacgtgtg gccgtcgagc tgaacctcga aatcgtgcca 240 
cacggcgact atggttcccg ggtcctcgag cccgacgacc gggtggaaat cgtccacgcc 300 
5 atcggggggg ggcagggcga tccgctggtg atcgccggga aggcatacac ttcacgcctg 360 
ctggtcggga ctggcaaata caaggatctg gcggaaaccc gggccgcggt ggaaatggcc 42 0 
ggtgcggaga tcgtcacggt ggcgatccgg cgcaccaaca tcggccagga cccgggccag 480 
cccagtctcc tggacgtgat cccgcccgac cgctacacca ttttgcccaa taccgccggc 540 
tgttacacgg tcgaagacgc cgtgcgtacc tgccggctgg cccgcgagct gctcgggggg 600 

10 catcgtctgg tcaagctgga agtgctgggc gacccgacca ccctcttccc ggacgtgacc 660 
gcgacgctgg aggcggcgga gatcctggtg cgcgatggat tcgatgtcat ggtatacacc 720 
aacgacgatc cgatcatcgc caagcgcctg gaagagatcg gctgcgtcgc cgtgatgccg 780 
ttggccgccc ccatcggatc ggggttgggg attcgcaatc cctacaacat cctgaccatc 840 
gtggaaaacg ccaaggtccc ggtcctggtc gacgcgggcg tgggtacggc ttccgacgcc 900 

15 gccgtagcga tggaactcgg ctgcgatggc gtgctcatga acacggccat cgccgaggct 960 
aaaaatccag tactgatggc atcggcgatg aagaaggcga tcgaggccgg acgcgaggcc 1020 
ttcctggcgg gcaggatgcc taggcgccgg tttgcgtcgg cttcgt cccc gctggcgggg 1080 
ttgttcttcg at 1092 

20 

<210> 34 , . 

<211> 1080 
<212> DNA 

<213> Methylococcus capsulatus 

25 

<400> 34 

gtgtacaaca ccgacgatct tcgcatctgc gagatcaagg aagtcattcc gcccgtccag 60 
gttcatgagg aattcccgat cacggaccgg gccgcactca cgacactgac cgcccgccga 120 
gggattcacg caatcctttc caaggaggac gaccgcctgc tggtggtgat cgggccctgt 180 

30 tcgatccatg accccaaggc cgcgctcgaa tacggggagc ggctgctgcc actccgccag 240 
aaactggcga gacatctgga aatcgtgatg cgggtctatt tcgagaagcc gcgaacgacc 300 
gtcggctgga agggcctgat caatgatccc gatctggacg agagtttcaa catcaacaaa 360 
ggcttgcgcc tcgcccgcaa gctgttgctc gatctgaacg aactgggcat gcccgcggcc 420 
accgagtacc tcgatctcat caccccgcag tatgtctccg acctgatcgc ttggggcgcc 480 

35 atcggtgctc gtaccacgga gagccagtct caccgtgaac tggcatcggg gctgtcatgt 540 
ccggttggat tcaagaacgc caccgacggc acgatcaagg ttgctgtcga cgccataggt 600 
gcggcacggc ggccacatca tttcctgtct ttgaccaagg ccggtcattc ggcgatcttc 660 
tccacgaccg gtaacgccga ctgtcacatc atccttcgtg gcggagcccg gccgaattac 720 
gacgcggcca gcgtcgaagc ggcggccagg gcgctggaag ccgtcggcct gccgcccaac 780 

40 atcatggtgg. actgcagcca tgccaacagc atgaaggatt acctgaagca gctgcgggtg 840 
gccgaggacg tggccgaaca gatagacggc ggcgacaggc ggatcatcgg cttgatggtg 900 
gaaagtcacc tcaagccggg caatcagaaa ctccacaagg gcatggttcc cgaatacggc 960 
gtcagcatca ccgatgcctg catcggctgg gatgacagcg tggccgtgct ggaacggctc 1020 
gccgccgcgg tggagagccg gcgcggccgg tcggcaggca tccggaacgt gcggggggcc 1080 

45 



<210> 35 
<211> 885 
<212> DNA 
50 <213> Methylococcus capsulatus 

<400> 35 

atgaatacaa tcgcagagag tcaaacggtt 
ccggaaaagg gagctttgat cgccgcccac 

55 atcagctcgc cgaaccccag. gatcatgtgc 
catgcgattc agaacgtcag tctggatgtc 
ccttccggtt gcggaaagtc gacgtttctg 
gtgggctgcc gagtgaccgg ttcgatccgt 
ctggacgtgg tgccgctgcg ggcgcaggtg 

60 ccgaagagca tctacgaaaa cgtcgcctac 



caaggcaaag agagcgcaaa aatgagaagc 60 
cagagggagt tcacccggac gatcggagaa i2 0 
cgggacgtca atgtctatta cggcgaaaag 180 
ggccacaacg aggtcatcgc tctgatcggc 240 
cgctgtctca accggatgaa tgacaccatc 300 
ctcgacggcc aggacatcta cgacggcggg 360 
ggcatggtgt tccagaagcc caatccgttt 420 
gggccgaaga tccacggtct ggcgaatagc 480 
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aaggcagagc tggaggaaat cgtggagtcg tcgctgcggc gggccggctt gtgggacgag 540 
gtcaaggacg atctggccaa gcccggtacc agtttgtcgg ggggacagca acagcgcctg 600 
tgcatcgccc ggaccatcgc ggtcagtccc gaagtgatcc tgatggatga gccctgttcg 660 
gcgctcgatc ccatcgccac ggccaagatc gagcagctca tcgacgagtt gcgcgagctc 720 
5 tacaccatcg ccatcgtgac ccattccatg cagcaggcgg cccgcgtctc ccagcgtacg 780 
gcctacttcc atctcggccg gctgatcgag gtcggtgata cggcgcaggt cttcaccaac 840 
ccacgccatc ccctcaccga agactacatc accggccgat tcggc 885 

10 <210> 36 

<211> 1377 
<212> DNA 

<213> Methyl ococcus capsulatus 
15 <400> 36 

atgaccaaat caacgctgtt tttcgtcctc gtattgttgt gcctcgccgc ttaccgtttc 60 
ggccgccgtc gctccttggc ggtcgcctcg ggcagaatcc gcaacctcca ctcgcttccc 120 
gggtactacg gatttttcgt tgcgctttgg tgtggagtgc ccgctttgat actgctggtc 180 
tgttggctga tgttcgaggg gccggtcatc aaccacctcg tcatttcgag cctgccggac 240 

20 gagctccgcg gccagtctcc cgagcaactg ggccttgtca tcaacgacat ccgcaacgtg 300 
gtgggcggaa aggaaacatc ggctaccaac ccggcgatac aggcggctgc cgccgaatac 360 
ctccgcctgc gctctttgag tgacgccttg ctggccgcgg tcgcgctgtc cgtttccgta 420 
atcggcggcg tggtcgccgg gcagcgcatc cagccgtcgt tgcgggcgcg gaacaaggtg 480 
gaaggggcgt tgatgttttt tttgatcgcc tgctccctgg tcgcgatctt caccactgtc 540 

2 5 ggcatcgtgc tttcggtgct gttcgaatcg atacggtttt tcggactggt tccgatcacc 600 
gagttcctgt tcggtaccga ctggagtccg cagatggcga tccgtgcgga ccaagtcggg 660 
tcttccggcg cattcggagc ggtgcctctg ttcaccggca ccttgctgat ttcggcgatc 720 
gccatggcgg ttgccgttcc catcggcttg ttgtcggcca tctatctggc ggaatacgcc 780 
accccccgca tccgggcggt cggcaaaccg ttgctcgaag tcctggcggg cgtacccacc 84 0 

30 gtcgtctacg gcttctttgc cgctctgacg gtcgctccct ttgtccggga tgtggcgcag 900 
tccctggagc tcgaggcgtc ctccgagagc gctctggctg cggggctggt gatgggagtc 960 
atgatcattc cgttcgtatc atcgctttct gacgacttca tcaatgcggt gccgcagtcg 1020 
ctccgagacg gcgcttatgc cctcggcgcc acccaatcgg aaacgatccg aaacgtcgtc 1080 
attccggcag cgttgcccgg tatcgttggt ggaatcctgc tcgcggtgtc cagggcgatc 1140 

35 ggcgagacca tgatcgtcgt catggcggcg ggcctggcgg cgaatctgac cggcaatccc 12 00 
ctgcaggcgg tcaccaccgt cactacccag atcgtcaccc tgctggtggg cgaccaggaa 1260 
ttcgacagtc cgaagacgct ggcggctttc gccctcggcc tggtgctgtt cctggcgacg 1320 
ctcgccctca acatcattgc catgcacatc gtccggaagt atcgggaaca atatgaa 1377 



40 



45 



<210> 37 
<211> 1566 
<212> DNA 

<213> Methylococcus capsulatus 



<400> 37 

atgagcaaac tccacgttcg ccttctcgcc gccgtgttga cggcggtggg tctggcgttg 60 
tgctattaca aagtcgagat tctgggattg ccgctgctgc cgaccgaaca ggccgaggtc 120 
tggacggtcg aggcgcgtat cgagttcaag gcccggcggg ataccgccgt caaggtccag 180 

50 ttcgccattc cgcgggcgcc gcggggttac accgtgctcg acgagaactt cgtcgccagc 240 
gattacggtt tgacgaccga cgacaacggc ctacgccggc aggcgcgctg ggccatacgt 300 
gaaacccacg gttggcaggt. cctgtattac cgtatccacc ttgccaagga tccggccgcg 360 
gaggcctcgc ccccgccgac gggagtggtc atgccggtag agccgcagag tttgcccgaa 420 
cccttacagg cggccgctcg cggccttctc aacgaggtcc gcagcaaatc ggcggacaac 480 

55 ' gtgacgttcg cccaggctct cctgcagcgt ctcaacgctg ccgacgccga cagcaacgtg 540 
agtctcttgc gccaggacat caccggaccg gacgattggg cgcgccggat cgtggccatc 600 
ctgcgcgagg ccgacgtttc cgcccgcccc gtctacctgg cgatcctgaa ggacaatgcc 660 
agccggggtt cgctcacccc ctgggtcgag gtgttcgacg gcgactcctg ggtggatctg 720 
agcccttcga gcggtgagac agggttgccg ggggatgcga tcgtgtggac ggtcgggagc 780 

60 gagcccctgc tcgagatcac gggggggaag aacgggcggg tcgaatattc ggtgcgccgg 840 
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cattcgcagg aaatgaccca gatcgccgag cagcgtgcgc ggaagatggg gtccaggatc 900 

atggaatttt ccctgttcag cctgccggtc aagacgcaga acgtctatcg ggtgctgctg 960 

ctggtgccga ttggggcctt tctcatcgtg ttcctgcgta acgtcgtggg gcttcagact 1020 

ttcggaacct tcatgccgat cctgatcgcg gcggccttcc gggaaaccca gctgctttgg 1080 

5 ggggtcgcga tgttctgtct cttggtcgcc ctggggttgt tgctgcggtt ctatctggaa 1140 

tcgttgaaac tgctcctggt tccgaggctg gcggcggttc tcatcatcgt gatcctgctc 1200 

atggcgatgg tgagcgtcat gacctacaag cttggcttgg accggggggt atccgtcgct 1260 

ttgttcccga tggtgatcat ggcgatgacc atcgagcgga tgtcgatggt ctgggaggag 1320 

tttgggccgg tcgaagcctt gaagcaaggg tttggcagcc tggccgtggc cgtccttggc 1380 

10 tacctgagca tgagtagcga ctatttgggg cacctcgttt tcgtttttcc ggaactgcta 1440 

ctggtggtcc tggcactcac actgctcctg ggccgttaca cggggtatcg tctgctggaa 1500 

ctgtggcgtt tccgtggagc gctcaaggga gaactgtggc gtttccgtgg agcgctcaag 1560 
ggatga 1566 



15 



20 



<210> 38 
<211> 534 
<212> DNA 

<213> Methylocbccus capsulatus 



<400> 38 

gtgaccattc tatccattct cgaatttcct gacgaacgtt tgcgcaaaaa ggccgcaccg 60 

gtcgaagtgt tcgacgacac cctgcgccgg accgtcgacg atatgttcga gaccatgtat 120 

gcagcgcccg gcgtcggcct ggcagccacc caggtcaacg tgcacaagcg catcctcgtc 180 

25 atcgacgttt ccgaggagaa agatgcgccg ctttgcctga tcaacccgga gctgctcgaa 240 

aaacagggga acggcgagat ggaggaaggc tgcctgtcgg tgcccgggat tttcgaaaaa 300 

gtgccccgag ccgagtcggt ccgcgtccgc gcccaggacc gcaatggcga attcttcgaa 360 

atgtcggcgg agggactgtt ggccgtctgt atccagcacg agatggatca cctggaaggc 420 

aagctgttcc tggaccatct ttccaccctg aagcgccaga tggcacgcaa gaaactccag 480 

30 aaagaacggc gcctgaggga gatcaacagg gctccgcgca ctgcggcagc cgtc 534 



<210> 39 
<211> 924 
.35 <212> DNA 

<213> Methylococcus capsulatus 

<400> 39 

atgagaatcg tattcgccgg caccccggag ttcgccgtcc cgaccctgcg ggccttgatc 60 
40 gcgtcgggcc acccgccgtg tgccgtctat actcaacccg accggcccgc cggccgcggc 120 
cgcaaaatcg cgcccagccc ggtcaagcaa etcgcgatcg agcacggcct tcccgtgttc 180 
cagccggcat cgctgaaagg gccggaggaa cgggaacgac tggtcgccct ggagccggac 240 
ctgatggtgg tggtggccta cggtctgatc ctgccgacgc cggttctgac cgttccccgg 300 
ttcggctgcg tcaacatcca tgcctccctg ctgccgcgct ggcgcggcgc ggctccgatc 360 
45 cagcgggcca ttctcgccgg . cgaccgggaa accggcgtca ccctcatgcg catcgagccg 420 
cgcctggacg ccggccctat gctgggcaag cggagctgct cgatcggcga 'cgacgacacc 480 
accgccagct tgcatgaccg cc tcgccggc ctcggggccg aaatgctgat cgaactgctg 540 
cccgggctgg cggccgaccg cctgaccggt gagattcagg acgagagcca ggtcacctac 600 
gccgaaaaga tcgaaaagtc cgaagcccgc ctggactggc aaaaggatgc gaccagcctc 660 
50. agccgccggg tgcgcgcgtt caatccctgg ccggtggcgg aaacgaccct ggagggaacg 720 
gtactgcgga tctggtcggc acaggttctg gaccccgccc ctgacgcccc gcccggttcc 780 
atcatcgcct gcacgaaaaa cctcgatgtg gcctgtggac ggggcgccct gcgcatcctc 840 
gaagtccaac ctccggggaa geggcggatg agcgccaaag acttcctcaa cgcccacgcg 900 
ctggccggaa aacggctggg gaca 924 

55 

<210> 40 
<211> 1293 
<212> DNA 
60 <213> Methylococcus capsulatus 
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<400> 40 

atgacggcca aaagccgcac gctggccgca 
cattcgctga cctgggcgct ggggaaacgg 
5 gccttcgtcc aatcactgtg ctatggcgta 
ctcggcagac tcgcgaccaa accgatccgc 
ggactccatc agctgcgcag catgaacgtc 
gaggccgccg gtcggaaaag ctgggcgaaa 
ctgcgccgca aggaagaact ggagagccgg 

10 caccccgcct ggctgcgcga ccggcttgcc 
gtgcagcaga acaacctccc gccgccgatg 
cgcgccggct acctcgcccg actcaccgag 
tcgccctggg ggctgaccct cggatcgccg 
gagggacggg tgtcggtcca ggatgaagca 

15 gagcctggcg aacgggttct ggacctatgt 
ctcgaactca gccggggaga catcgaagcc 
gcgcgcatcc gcgaaaatct . ggaacgggaa 
gcccgctcgc cggaatcgtg gtgggacggc 
ccctgttcgg caaccggcgt catccggcgc 

20 gtcgatctcg acacactcaa cgaacttcag 
ctcaaaccgg gcggcatcct ggtctacgcc 
gcgcagatga gccgctttct agaagcccac 
gcctggggta tccccttgcg ccacggccgc 
ggcttctact atgccctgtt gcgcaagacg 

25 

<210> 41 
<211> 2223 
<212> DNA 
30 <213> Methylococcus capsulatus 

<400> 41 

atggtggcat ctgaacagcc cctggtaccg 
ccgctcagcc tggtcgtgat cacgttgttc 

35 agttctgcca cgcagagctc gccgcagctc 
aattcggtcg gttcgatcct gttactgacg 
cgccagctcg ccagacgcgc. ggccggctcc 

, . gtcctgctca gcctggcacc ggcatccatc 
caaagcatcg acagttggtt cgacgtccgc 

40 ctggggcggg cggcaatcga cgagcggatg 
gccgccaaat tgcagctcgc cccgatcatg 
gacgagctgg gcgaaggtga gttcacggtg 
ggcggctctc agctgggctt catcctcccc 
gtgaaacacg gcaaatcctt . tatccggctg 

45 cgcgccgtcg tggccatccc ctccgacgac 
ccactgcgca tctcccagct ggccagcacg 
ctcgggttcc tccgcagttc cctcaagcac 
ctgctcagcc tcctggcggc catctgggtc 
ccggtgcgac ggctggccca ggggacgcgc 

50 ctcgtagtgc gggcgaaaga cgaactcggt 
gaaaaactcg cccaggccag tgaggaggcc 
cgcgcctatc tcgaaaccgt gctgtccaac 
gaatcccggc ttctcaccgc gaaccacgca 
gactacctgg gtctcccgct ctcccggctc 

55 ctggaacgta tcgagcgctg gctggaaaaa 
ttcgtcggtc cctcgggtcg gcgagagctc. 
aacggcgata aacttggcgc cgtggtggta 
cagcgccagg cggcttggag cgaggtcgcc 
ctcaccccaa tccagctctc tgccgaacgt 

60 gagcgcgacg cggaaatcct ggaccgttcg 



gcggcgcttc acgacgtcgt cgttgaccgg 60 
cttccctcgc tgccggatgc ccgcgaccgg 120 
cttcgcgcct tcgaaaccct ggattttctg 180 
gacccggaaa tccggctgct ggccctgatc 240 
aaacctcatg ccgcggtttc ggaaacggtc 300 
cccttgctca acgccattct gaggaactat 360 
gcattgcagg accccgagag ccgggacgcc 420 
gccgactggc ccgaacagtg ggaaaccctg 480 
acgctccgcg tcaaccccct catgaacgat 540 
gccggcatcg cggcccgtcc ctgccgccac 600 
gtcccggtcg acgccttgcc ggggttcgcc 660 
gcccagctgg cagcgccgct ggtgggggcc 720 
gccgctcccg gcggaaagac gctgcacatg 780 
gtcgctgtgg acagcgatgc cgagcggtgc 840 
agactgtccg ccgcggtggt caccggcgat 900 
cggcccttcg accgcatcct gctcgatgcg 960 
caccccgaca tcaagctgct gcggcaggcc 1020 
gcagccatac tcactgccgc ttggcccctg 1080 
acctgttcgg tcattcgcgc cgagaacgaa 1140 
gacgatgcgg ccgaactgcc gctcdccgcg 1200 
cagattctca ccggcgaatc cggcatggac 1260 
gga 1293 



atggtcattc gcaaactgag aatccgcctg 60 
acggccatcg tcgcttcgct gcacctgatg 120 
ggcagcatgt actcgctgcfc ggtcctcatc 180 
ctggtcgtcg tcaatgtgta cggactcctc 240 
catctgacgg . cccgcatggc atttctgttc 300 
gtgttctatt actccatgca gtttctcaaa 360 
atcgatcagg ccatggagga cgcgctggag 420 
cgcaccatgc tgcaccaaac cgaacaggcg 480 
gaatatccct tgcgcctgac cgaacttcgg 540 
ttttcccggc aagggcggat catcgccgcc .600 
gacctgccgg ataccggggt tctgctccgg 660 
gaacccaacc cggacggcaa tctgcagatc 720 
cctctgtttc tgcaggccgt . gttcccggta 780 
gtcgaagcgg cctatgttca ctacaaggaa 840 
acattcatcc tcacgctgtc gttggtgctg 900 
gcattcgtga gcatccgccg catcgtcgca 960 
gcagtcgccg aaggccgcta cggccagcgc 1020 
ttcctggtcg agtcgttcaa cacgatgacc 1080 
cgaatgtcgc ggctcgaagt cgagcgccag 1140 
ctctcctcgg gcgtactcag cttcgacaaa 1200 
gtggacgaga tcctgcacgt tcccgcccac 1260 
aaaaccgacc atccctatct caccgaaacg. 1320 
ggcaccggta actgggaggg ggaaatgtcc 1380 
tactgccatg gcacccccct. gttcaatggc 1440 
ttcgaagacg tgacggcatt gatcctcgcc 1500 
cgacggctgg cccacgaaat caaaaatccg 1560 
ctgcatcaca agctggccag ccggctcgac 1620 
acccgcacca. tcgtgcatca ggtcgaggca 1680 
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ctgaaagcca tggtcaatgc cttcgccgaa tacgcgagat cctcgaccat ccagctccgg 1740 
cgagtcgcgc tggccgaaat cgtggaagaa gtggtggcgt tgtacccgcc acaatccggc 1800 
atgagtttcg aaatcgatga agaaccgagc ctgcccagga tttcgggcga tccgctgcag 1860 
ctgcgtcaag tcctgcacaa tctcatcaag aattcgcagg aagccctgac gccgtccaca 1920 
5 caaggtaaga tgtgctttat tcttcgcaag acggtcgatc agggcgaggc cttcgtgcaa 1980 
ctgaccgtcc gagacaatgg ccccggcatt ccgaaggagc aggcggatcg gatcttcgaa 2040 
ccctatgtca ccaccaaaac caagggcacc gggctgggac ttgcgatcgt caaaaagatc 2100 
atcgaagaac acggcgggac catccgcgtg gaaaacggac tccggcaggg cgccggtttc 2160 
atcatccggt tccccgtccc agaaacagac cttggagccg gcgcaaatgg cgggaactct 2220 
10 gga ~" 2223 



<210> 42 
<211> 1365. 
15 <212> DNA 

<213> Methylococcus . capsulatus 

<400> 42 

atgaatcaag gctgcatatt ggtcgtcgat 

20 gacatcctca ccgacgaagg ctacacggtg 
caggccgtcc aggaacatcg gcccgacctg 
gacggtattt cattgctgcg ggaatggctg 
atgatgtccg ggcatgccac ggtggaaacc 
gacgtgctgg aaaagccgat ctcgatggcg 

25 gagtcggtcc gcttgaggca cgaaaccgtg 
atggaactgg tgggcaagag cgcgtcgatg 
gcccagcacg atgcacgggt tcttttggtc 
gcgcgttacc tgcatgctca cagctcgcgc 
ggcaccgttt cgcccgctgc. atccgccatc 

30 atccgcaggg gactgctgga acaggcgcac 
gatctcgaac cggagaccca ggtccgcctc 
cgcgtcggcg gcaccgaacc catccatacc 
cccctggacg atgcggtccg cgccgggctt 
accgtcacgc tcaggattcc gccacttcgg 

35 cggttttatg tggactattt cgtcagccgg 
tcggtgcaaa attttttacg tcactacgcc 
ctggtccagc ggctgttgat tctgggcagc 
tccatcctcg gcggcacgac cgacgccctg 
cttccgctca aggaagcccg cgaacgtttc 

40 aaatacggcg gcagcgtcgc ccggctgtcc 
taccggaagc tcaatgcgtt gggtatcaag 



gacgagcccg acatccgggg actggtacgg 60 
gtcgccgccg acaacggggc cgcggcccgc 120 
gttctgctgg atatctggat gccggacgag 180 
gaaagcggag cgatcgactg tcccgtcatc 240 
gccatagagg ctacccggct gggcgcccat 300 
aaacttttga tcaccgtgga gcgagcactg 360 
ggagtgaagc gcgcagccga aacggcgccc 420 
gaactgctac gggagcagat caaacgcatc 480 
ggagaggccg gcagtggcaa agaaaccgcc 540 
cgttccggcc ctttcgtgga agtggccgcc 600 
gaattcttcg gcagcgaaaa caatggaaaa 660 
ggaggcacgc tgtttctcga ggatgtctcc 720. 
ctgggggcgc tggaaaccgg cgtgttttac 780 
gatttccggc tggttgcatc gacgcatgtg 840 
ttccgccggg aactgttcta tctgctgaat 900 
gaacacagtg aggacgtccc tgaattgctc 960 
gagaagctcc cctttcggcg ttttccggtc 1020 
tggcacggca acgtccggga gttgaaaaac 1080 
ggcgaagaag tctcactgga ggaggtcaaa 1140 
aaagcggaag gcaaatccga ctttttcgag 1200 
gaaaagacct atctcgaata ccatctggac 1260 
caggccatcg gcctggagcg tacgcatcta 1320 
ttcaaagaca agcgc 1365 



<210> 43 
45 <211>. 1314 
<212> DNA 

<213> Methylococcus capsulatus 
<400> 43 

50 atgaagatca ttatcctggg agccggccag 
agcgaggaca acgacatcgt cgtcgtcgac 
gaccgcttcg acatcggcac cgtacagggc 
gcaggcgcgg atgataccga catgctcatc 
ctggcctgcc aaatctcgca cactctgttc 

55 gccatcgaat atctgagcta cccggaaata 
gtcataagtc ccgaacagat cgtcacccag 
gcctcccagg tcctggattt cgccgaagga 
accgggggac ccttggtcgg ccgtgaaatt 
catgccagga tcaccgccat tttccgcaat 

60 acgatagaac acggcgacga agtgttcttc 



gtcggcacga gcgttctggc cagcctttgc 60 
aaacagacca gtgtcctgcg ggaactgcac 120 
aatgcggcgc acccgacggt gctaaaacgc 180 
gccgtgacca gcgatgacga aaccaacatg 240 
aacattccga agaagatcgc acgggtgcgc 300 
ttctcga'agg acggcgtacc . catagacgtt 360 
atgatcgaac gactgctgca atatccgggt 42 0 
cagatccgac tggtatcggt ccgggcgctg 480 
cgcgagcttc accagcacat gcccaatgtc 540 
gcccgtccca tcatcccgaa cgggcggcag 600 
atggcctcgt ccgaagaaat cagcgacgtg 660 
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atgagtgaac tgcgcgaact cgacaaacct tacaggcggc tcatgttcgc cggaggcgga 720 

catgtcggca agcgggtggc gcaggcattg gaacaccgct atcaggtcaa ggtcatcgag 780 

aaaaacgccg accgtgccaa gaagatc'gcc ggcgacctga ccaataccgt ggtgttgctg 840 

ggagacgctt ccgacaggga actgttgctg agtgaaaaca tcgaaaccac tgatattttc 900 

5 tgcgccatta ccaacgatga cgaagccaac atcctgtcgg caatgctagc caagcgcctg 960 

ggcgcgcggc gcgtccatca gcctcgtcaa caaagccgcg tatgcggaca tcgtcgatcc 1020 

caaccagatc gatctggtca tttcacccca gcaatccacc ataggagccc tgctccgtca 1080 

tatccgcaag ggcgatgtag tccaggtcca ttcgctgcgc cacggcgccg ccgaagcgct 1140 

cgaagcggtc gcacatggaa cgcccggcaa atcgaaagtg atcggcatac cgatcgaccg 1200 

10 catccccatt ccgccgggcg tggtcatggg cgccctggtc agagacaaag aggtgatcca 1260 

ggt.ccatcac gacacggtca tagaagaagg ggatcatgtc atcatgttcc tgct 1314 



<210> 44 
15 <211> 1857 
<212> DNA 

<213> Methylococcus capsulatus 
<400> 44 

20 gtgctttctt ttttccccac ccgacaccct tttaggaaca tggtagaaaa attacgcaac 60 
atagcgatca tcgcccacgt cgaccacgga aaaaccacct tggtagacaa gctgctccag 12 0 
caaagcggca ctttcgccgc tcacgagcgg gtgggcgagc gcgtcatgga ctccaatgac 180 
ctcgagaagg agcgcggcat caccattctg gcaaaaaata ccgcgatcaa gtggcgggat 240 
taccgtatca atatcgtcga cacgcccggc cacgccgatt tcggaggtga ggtcgagcgc 300 

25 gtgctttcca tggtcgactc ggtgttgctg ctggtcgacg ccgtcgacgg ccccatgcca 360 
caaacccgct tcgtcaccca gaaagccttc gccatggggc tgcatcccat cgtgctgatc 420 
aacaagatcg accggcccgg cgcccgcgcg gcctgggtgc tcgatcagac cttcgatctg 480 
ttcgaccgcc ttggcgccac cgaggcccag ctcgatttcc cggtgatcta ctgctcggcc 540 
ttgaacgggt atgcggggct cagcccggat atctcggaag gcacgcttga gccgctgttc 600 

30 gaggccatcg tgaatcatgt ctcaccgccc gacgtggaca ccgacggtcc ctttcagatg 660 
caggtcagca gcctcgatta caattcgtat gtgggagtca ttggcattgg aagaatcacc 720 
cgaggcaccg tcaagaggaa tacccccgtc acactgatca agcgcgatgg caggcagagc 780 
gccgcacgca ttctccaggt tctggcgttc cacggtcttg agcgcatcga aagggaagag 840 
gcgaacgccg gcgatatcat cgctttcacc ggtatcgagg ggctcgagat ttcggatacg 900 

35 ctttgcgcgg tcgggtttgc cgaacagctc cccccgctca ccgtggacga acccacggtg 960 
agcatgacct ttcaggtgaa caattcgccc ttcgcgggaa gggaaggcaa gtttttgacg 1020 
tccaggcaga ttcgggacag gctgaaccgc gaattgatcc acaacgtcgc actgcgggtg 1080 
gaggatacgg ccgacccgga caaattcacg gtttccggcc gaggtgaact gcatctttcg 1140 
attttgatcg aaaacatgcg gcgagagggc tatgaattgg ccgtttccag acctgaggtc 1200 

40 atcattcgtg aaatcgacgg cgaaccttgt gagccctatg aattcgtgac gatagaagtg 1260 
gaggaaacac atcagggcgc cgtcatggaa aagctcgggg agcgcaaggg cgacctccgt 1320 
aacatggtgc cggatgggca aggacgcgtg cgtctcgaat acctcatccc ctcccgcgga 1380 
ctcatcggat ttcaaaccga attcctcacc actacgtccg gcaccggcct gctgtatcac 1440 
gtgttcgatc actacggacc aatcaagagg ggcgcgattg ggcagaggac caatggggcg 1500 

45 ctgatttcca acacaacggg taaagcgctg gcgttttccc tgttcaacct acaggaacgc 1560 
ggacgcctgt tcgtcgaaca cggcgatgaa gtctacgagg gcatggtcgt '"gggcgtacat 1620 
acgcggggaa acgatctggt ggtcaacccc acgaaagcga aacagctcac caacatccgg 1680 
gcagcgggca gcgacgaaaa catccttttg acacccgcga tcaaattcac tctcgagcag 1740 
gcgatagaat tcatcgacga cgatgaactc gtggaagtga cccctcagag cattcgcatc 1800 

50 cgcaagaagc tcctgcagga acacgagcgc aagaaggctt cgcgaaccgc cgagggc 1857 



<210> 45 
<211> 1320 
55 , <212> DNA 

<213> Methylococcus capsulatus 

.<400> 45 

ttgagtgaaa gaccgtcgtc cggcttggcg acaggccggc gagtgaccca acagcaagaa 60 
60 ctcgaaagag gagagatcat gaaaacaata aaggaccgga ttgcaaaatg gtctgcaatc 120 
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ggactgctgt ccgccgtggc agcgaccgcc ttctatgcgc cgagcgccag cgcccacggt 180 
gagaaatcgc aggccgcgtt catgcgtatg cgtaccatcc actggtacga cctgagctgg 240 
tcgaaagaga aagtcaagat caacgagacc gtggaaatca aaggcaagtt ccacgtgttc 300 
gaaggctggc cggaaacggt cgacgaaccg gatgtggcgt tcctgaacgt cggcatgccg 360 
5 ggtccggtgt tcatccgcaa ggaatcgtac atcggcggtc agctggtgcc gcgttccgta 420 
cgtctggaaa tcggcaagac ctatgacttc cgggttgtcc tcaaagcccg tcgtccgggt 480 
gactggcacg ttcacaccat gatgaacgtc cagggcggtg gaccgatcat cggtcccggc 540 
aaatggatca ccgtggaagg ctccatgagt gaattccgca accccgtcac caccctgacc 600 
ggtcagacgg tggacctgga gaactacaac gaaggcaaca cctatttctg gcacgccttc 660 

10 tggttcgcca tcggagttgc ctggatcggc tactggtcgc gtcgaccgat cttcatcccc 720 
cgtctgctga tggtggatgc cggtcgtgcg gacgaactgg tgtccgccac cgaccgcaag 780 
gtggcgatgg gcttcctggc cgccaccatc ctgatcgtgg tcatggccat gtccagcgcc 840 
aacagcaagt acccgatcac catcccgctg caggccggca ccatgcgtgg catgaagccg 900 
ctggaactgc cggcgccgac ggtatcggtg aaagtggaag acgccaccta ccgggtaccg 960 

15 ggccgcgcca tgcggatgaa gctgaccatc accaaccacg gcaacagccc gatccggctg 1020 
ggtgagttct acaccgcctc ggtgcgtttc ctggattccg acgtgtacaa ggacaccacc 10 80 
ggctatccgg aagacctgct ggccgaagac ggcctgagcg tcagcgacaa cagcccgctg 1140 
gctccgggtg agacgcgcac ggtcgacgtg acggcgtccg acgcggcgtg ggaagtgtac 1200 
cgtctgtccg acatcatcta cgatccggac agccgtttcg ccggtctgct gttcttcttc 1260 

20 gacgccactg gcaaccgcca ggtcgtccag atcgacgcac cgctgatccc gtcgttcatg 1320 



<210> 46 

<211> 780 

25 <212> DNA 

<213> Methylococcus capsulatus 

<400> 46 

atgagtgctg cgcaatctgc ggttcgttcg cacgccgaay cggtccaggt atcccggacc 60 

30 atcgactgga tggcgttgtt cgtggtgttt ttcgtgatcg tgggctcgta ccacattcat 120 

gccatgctca ccatgggtga ctgggacttc tggtcggact ggaaagaccg tcgactgtgg 180 

gtcacggtga ccccgatcgt actggtcacc ttcccggcgg ccgtacaatc ctacctgtgg 240 

gagcggtatc gtctgccctg gggagccacc gtgtgcgtcc tgggtctgct gctgggcgag 300 

tggatcaacc gttatttcaa cttctggggc tggacctact tcccgatcaa cttcgtgttc 360 

35 cctgcctcgc tggtgccggg cgccatcatc ctggacaccg tgctgatgct gtcgggcagc 420 

tacctgttca ccgcgatcgt cggtgcgatg ggctggggtc tgatcttcta cccgggcaac 480 

tggccgatca tcgcgccgct gcacgtgccg gtggaataca acggcatgct gatgtcgatc 540 

gccgacatcc agggttacaa ctatgtgcgt acgggtacgc ctgagtacat ccgcatggta 600 

gagaagggca ccctgcgtac cttcggtaag gacgtggcgc cggtatcggc attcttctcc 660 

40 gcgttcatgt cgatcctgat ctacttcatg tggcacttca tcggtcgctg gttctccaac 720 

gaacggttcc tgcagagcac ctgatcgtga gcgatcggtg cgagcaagag cattgagtga 780 



<210> 47 
45 <211> 675 
<212> DMA 

<213> Methylococcus capsulatus 
<400> 47 

50 gtgcggtggt acgaaggtgt ctatggctgg tccgccggac tggactcgtt cgcgccggag 60 

ttcgagacct actggatgaa tttcctgtac accgagatcg tcctggagat cgtgacggct 120 

tcgatcctgt ggggctatct ctggaagacc cgcgaccgca acctggccgc gctgaccccg 180 

cgtgaagagc tgcgccgcaa cttcacccac ctggtgtggc tggtggccta cgcctgggcc 240 

atctactggg gcgcatccta cttcaccgag caggacggca cctggcatca gacgatcgtg 300 

55 cgcgacaccg acttcacgcc gtcgcacatc atcgagttct atctgagcta cccgatctac 360 

atcatcaccg gttttgcggc gttcatctac gccaagacgc gtctgccgtt cttcgcgaag 420 

ggcatctcgc tgccgtacct ggtgctggtg gtgggtccgt tcatgattct gccgaacgtg 480 

ggtctgaacg aatggggcca caccttctgg ttcatggaag agctgttcgt ggcgccgctg 540 

cactacggct tcgtgatctt cggctggctg gcactggccg tcatgggcac cctgacccag 600 

60 accttctaca gcttcgctca gggcgggctg gggcagtcgc tctgtgaagc cgtggacgaa 660 
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ggcttgatcg cgaaa 675 

<210> 48 
5 <211> 666 
<212> DNA 

<213> Methylococcus capsulatus 
<400> 48 

10 atgcggctca tcatcgtcag cggtttctcg ggctcgggca agagcatcgc cctggacaca 60 

ctggaggatt gtggctacta ctgcatcgac aacctgcctg cgcccctgat cgagccgttt 120 

ctccagcagg ccatcgcctc ccggtcgagc gcgttcgaca agattgccat cggcatcgac 180 

gcccgcaacc agagcgccaa tctcaccggc tttcccgaca tcctgggcag agcccggcag 240 

ctgggtgtgg actgccggat cctgtttctc caggccgagc cagaaaccct gctcaagcgc 3 00 

15 ttcagcgaga cccggcgcaa acatccgctc accgacgcct cggtcccgct ggccgaagcc 360 

atcgagctgg agagacacct gctggaaccg gtgctgagcc gagccgatct ccacatcgac 420 

accacctata ccactatcca ccagctgcgc gaactggtcc gccagcgtgt cggcatcccc 480 

agcggcggcm wgatgtcgct ctgcctccag tcctttggct tcaagcacgg cgtgccgatg 540 

gataccgatt tcgtgttcga cgcccgctgt ctgcccaatc cgcactggac agccagcctg 600 

20 aggccgaaga cgggcaaaga cccggaaagt cgtcgctttc ctggcggaaa gcgcsgacgt 660 
acatga 66 6 



<210> 49 
25 <211> 1575 
<212> DNA 

<213> Methylococcus capsulatus. 



<400> 49 

30 atggaaggaa ggagccgaga tcccatgaag 
tacaccaagg tcttcctgcg cctcgaaccg 
aggcgcgccg gacacgacat ccggctgatg 
ctgcgtgaac tggacacctg gcgcccggac 
aacgttcccg , aagtcattga cctggccaag 

35 accttcgtcg gcggccacag tgcctcattc 
ggcctactcg actgcgtgct gcggggcgaa 
accctcgccc ggcgcggcaa catcgacgag 
gggccgccgc ccggcttcac cgataacctg 
aagtaccgcc gcaaatattt cctcggcacc 

40 cggggttgcc cctgggactg cagcttctgc 
cgtgtaatga gcaccgagcg catcatggag 
ttcatcgtcg, acgacgttgc cttcatccag 
atcgcccgcg aaggcatcag gaagcagtac 
cgcaacaagg aagtcttcaa gctctggaaa 

45 gtcgaagcca tcgacgccga aggtctgcag 
aacttcgagg. cactggaatt cgcccgttcc 
gccgaccccg actgggacag ggaacgcttc 
ccggagatcg tcaacatcag cgtcaacacg 
gaatcccgcc agctcacgac ccgcgactac 

50 cccacccggc ttcctctgcc cgagttctac 
tacaagaagc acatgggctg ggccgcggcg 
ttgctacgag ggcagaccaa cttcctccgg 
ccggagttgc agctggcgga ccaccgtcaa 
gcccccaccg aacaaaaaat cgaggcaaag 

55 aagagccgcg ccctggacga tgccacggaa 
gcgaccggtt gacga 



gtcttctgcg tacaccccag tcctctcatg 60 
ctgggcctgg aactggtggc tgaatccttg 120 
gacctgcagg tgragtcaca cgccgacttc 180 
gtcgtctgct tctccctcaa ctacctggcc 240 
accgccaaga gccggttgcc ggaatgct.tc 300 
gttgccaaag acttgctgga ccatggggag 360 
ggcgaagccg gcgcacccaa actgctggaa 420 
gtgcccggcg tggtcagcct gacaggcgag 480 
gacgagcacc tcccggcccg tgacctgctg 540 
ctggaccctt gcgcttccat cgaattcagc 600 
agcgcttgga ccttctacgg ccgcagctat 660 
gatcttcgac gcatcaaaga gcccggcatc 720 
gcccagcacg gcatggaaat cggcgaagcc 780 
tacctggaga cccgcggcga tgtcctgctg 840 
aaactgggca tggaatatat gttcctcggc 900 
"aaattccgca agcgcgtcag cctcggtaag 960 
ttgggaatca ccgtcgccat 'caacctcatc 1020 
gaggtgatcc gccagtggtg catggaaatc 1080 
ccctaccctg gcacagaaag ctggcacacc 1140 
cgcctgttcg acatccagca tgccgttctc 1200 
ggcgaactgg tgaaaaccca acaggtgctc 1260 
cgcgacaccc tgaaaatcct cggcggccat 132 0 
agcctctgga aattcaacag cgtcttcaac 1380 
ccggtgaaat acccgatgac tctgcccccc 1440 
accctgtacg tccaccgcag ccagggccgc 1500 
aaattcgtgg acgaggggcg gatgggagcg 1560 

1575 



<210> 50 
60 <211> 1770 
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<212> DNA 

<213> Methylococcus capsulatus 



<400> 50 

5 atgaaattcg cccatttctt catcgaccgg 
acggtgctga tcggcgggat cgcgatgttc 
gtgccgccta ccatcgtggt atcgaccacc 
gaaaccgtgg cggcgccgat cgagcaggaa 
tcctcgcagt cgaccagcga cggccagatg 

10 gacatggaca tcgcccagat gcaggtgcag 
ccggaggacg tccgcaggca gggcgtgacg 
gtcatccatc tggtctcgcc gaaccagcgc 
ctgctcaaca tccgcgacca gatcctgcgg 
ggcgccggcg attacagtat gcgggtctgg 

15 atgaccgccg gcgatgtggt gcgcgccatc 
gtgatcgggc agccgccgct ggacggcagc 
ggtcgcctcg ccagcgtcga gcagttcggc 
agcctggtgc gtctgcgcga cgtcgccagg 
cgcagccagc tgaacaacga agacgccgtc 

20 aacgccctgg atacggcccg gcgaatcaag 
ccggaaggag tggattaccg gatcgtctac, 
gacgccgtca cccgcacctt tttcgaggcg 
tttctgcaga cctggcgcgc cgcgctcatc 
gggaccttcg cggtcatggc ggcgctgggc 

25 ctggtactcg ccatcggcat cgtcgtcgac 
cgccacatcg gcctcgggct ttcggtcaag 
acgggaccga tcatcgccat ctcggtggtg 
gtctccggca tcaacggaca gttctaccgc 
ctgatctcgg cgttcaactc tctgaccttg 

30 ccccaccatg cccgcaagga ccgtttgagc 
ttccgtgggt tcaaccgggg tttcgatgcc 
cgcctgctga ggctgtccgg cgtcgtgctg 
ggctacgaat tcgagcgggt gcctggcggg 
gtggtatttg cccagttgcc ggaggccggg 

35 

. <210> 51 
<211> 1116 , 
<212> DNA 
40 <213> Methylococcus capsulatus 

<400> 51 

atggctcgca tcgtggctgc gatcactctg 
agcggcatgg cgggcctgcc gacaccgaag 

45 atcctcgaaa cggacgagta caccggacgg 
gcccgggttt ccggttacct cgaacaaatc 
ggcgatctgc tgttcgtcgt cgacccccgg 
gccggactcg agcgggcccg atcgaggctc 
gagagtccac tgaaggagca ggcgatttcg 

50 ctggtgcagg ctctggccga cgtcgaatcg 
aacgtcgagt tcacccaggt ccgcgcgccc 
acagcaggca acctggtcac ggcggatacc 
ccgatgtacg tctatttcga cgccgacgaa 
ctggctggcg agcgcaagga tggaatgccg 

55 tatccgcatc gcgggtatct cgattacgtc 
gtgcgtgccc gcggtgtcat ccccaatccc 
agagtccgga ttcccggcgg cagccgccac 
gcgatggatc agggcaagaa gtacgtgatg 
cgccccgttg tgaccgggcg gctgtacgat 

60 cccgaagact gggtcatcgt caacgggctt 



ccgcgcttcg ccatcgtcct ctccgtcatc 60 
gcactgccga tcgcgcaata tccagaagtg 120 
tatccgggcg ccaatcccaa ggtgatcgcc 180 
gtcaacggcg tcgagcgcat gctgtacatg 240 
cagctcacga tcaccttcga gatcggcacc 3 00 
aaccgggtct ccaatgccct accgaagctg 360 
accaagaaat cttcgcccga catcctgctg .420 
tacgaccagc tttatctctc caactacgcc 480 
ctcccggggg tgggcgatgt ccgaaccttc 540 
ctcgacccga cccggatcgc ggctttgaac 600 
cgcgaacaga acatccaggt gccggccggc 660 
ccggacttcc agctcaacgt caacaccatg 720 
gcgatcatcg tcaagtacgg cgaaggcggc 780 
atcgagctgg gcgccaaccg ctactccctg 840 
gccatgccga tttcgctgcg gccgggcgcc 900 
agcaagatgc agaccctgaa acagcggttt 960 
gacaccacga tcttcgtcga gcaatcactg 1020 
ttggccctgg tggtgctggt ggtgctggtg 1080 
ccgctgctgg cggtgccggt gtccatcgtg 1140 
tattcgctga acaatctgtc gctgttcggg 1200 
gacgccatcg tggtggtgga gaacgtcgag 1260 
gaagcggcgc gccaggccat gcgggaggtg 1320 
ctgggtgcgg tgttcattcc ggcggccttc 1380 
cagttcgccg tcaccatcgc cgcttccacc 1440 
agccccgcgc tcgccgcggt cctgctcgag 1500 
ctttggatcg accggttgtt cggctggctg 1560 
tgctccaacg gctacgccgg cctggtcaaa 1620 
gcgctgtatg gagggctgct cgccttcacc 1680 
ttcattccac tgcaggacaa gggctatctg 1740 

1770 



ctccaagtcg ccggctgtgg cggcggcgaa 60 
gtggaggtga gccagccgst gcagcgggaa 12 0 
ctgcaggcgg tggaatccgt ggaggmccgt, 180 
cttttcgccg acggcagccg ggtcaagaay 240 
ccctatgtgg cgcaactcca gcaggcgcag 300 
aagctggccc ggaaccatct gcagcgggcc 360 
gaagaggaat acgacacccg ccgccagagc 420 
gcccgggcgg aggtcgatct ggcccggctc 480 
atcgacggac gcatttcccg caagctcctc 540 
acggtgctgg ccggcatcgt ctcggtcgat 600 
cgcgccctgc tcaagtaccg ccgactggaa 660 
cttgaaatgg gactgctgga cgaacagggt 720 
gatccggagg tcaacgcgga gatgggcacc 780 
gacgggttga tggagca.agg gctgttcgcc 840 
cagggtctgc tcatccccga ccgcgcgatc 900 
gtcgtgaccg ccgataaccg tgcggaatac 960 
ggcctgcgca tcgtctcgga tggcctgttg 1020 
cagttcgtgc ggcccggcac gccggtcgat 1080 
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gcgacccgca tcgacatgcc ggaggcggct cgatga 1116 



<210> 52 
5 <211> 1416 . 
<212> DMA 

<213> Methylococcus capsulatus 
<400> 52 

10 gtgttcaccg cctgttcgcc ggtgggtccg gactaccggc gcccggacac gacgatgccg 60 
gaacgctggc acgaagccga gccgccgccg gcggccccgt cggaaacggt cggcgcggat 120 
tggtggaaag bcttcggcga tccggtactg aaccgcttga tccgggaggc gatggtcgcc 180 
aacctggatc tcaagcaaac ctacacccgc atccgcgccg cccgggaaca acggatcgtc 240 
gccatcgcga acggtctgcc gatcgtctcc aacaaggaga gcgtgagccg gcgcctcaac 300 

15 aatgccggcc agagtggcgc gggtggacag cccggcggcg tcggcttcgg caacaacatc 360 
gacatcttcc agctcggctt cgacgtgcaa tgggagatcg acctgttcgg cggcatccgg 420 
cgctcgatcg aagcggccga ggccaacctc gaagccgagg tcgaaaacag ccgcgcggtg 480 
ctggtcacgc tgctgggcga cgtggcccgc gcctacatcg aaatgcgcag caaccagcac 540 
ctgctgaacg tcagccaggc caacctcaag ctccagctgg aaaccgcgcg gctcatgcgc 600 

20 atccgctacc aggccggcct gtcggactcg ctggaagcgg ttcaggccga agcgctcgcc 660 
gcgcagaccc aggcgcagtt . gcctgtgtac gagacggccc gcaaacaggc catgcaccag 720 
ctcgaactgc tcctcggcaa gccgcccggt gccttgcaga ccctgctcga tcccgagcag 780 
ccggtgccgt cggcgcccga ccgtatcctg ctcgacctgc cctccgagct gctgaggcgc 840 
cggccagaca tccgcctggc cgagcggcaa ctggccgccg ccacggctca ggtgggcgtt 900 

25 gccacggctg atctctatcc caaattcaac atcgccgcct tcctcggctt ccagaacatg 960 
aagatcaccg acgtcaccgc cttgagcaaa tcctggtcgg ccgccggcac cttgaccacg 1020 
ccgatattca actggggcag gatccgggcc aacatcgacg ccaagaaggc ccagcaggag 1080 
cagagcttcc tggcctatca atccgcggtg ctcggtgcct tgaaggacgt ggaaaactcc 1140 
ctggtcgctt acgcccagga aaaggaccgt cgggccgccc tggagcaggc ggtggaatcg 1200 

30 aaccggctgg cgctgaagct ctccaaggag cgttaccgtt ccgggctcac ctcgttcctc 1260 
aacgttctcg attccgagcg ggcggtttac tccgccgaga gcgacctggt gaggagccag 1320 
gcatccgtgg ccgccgatct ggtgtcgctg tacaaggccc tcggcggcgg ctgggagacc 1380 
gccctggtcg attcgggcaa gctggccggc ggaagc 1416 

35 

<210> 53 
<211> 1182 
<212> DNA 

<213> Methylococcus capsulatus 

40 

<400> 53 

atgggcaacc ccgtcgccgt cgtcaacgcc ggttcctcga ccgtcaagtt ctccctgctg 60 
aacggcgaga gacgggtgtt cgacgccctg ctcgaccggc tcgggagcac gtccgccaac 120 
ggcgcttgcg ccagcttgcg cgatgcccaa ggagcccccc tgtttcaagg accgatccca 180 

45 gcagataacc acgaagatgc actgatctgg ctgttcgact ggctggcccg cgccggcgac 240 
ggctgcaagc ccgccgcggt cggccaccgg gtggtccacg gcggcgatgg -cctgacccgg 300 
ccggtgaaag tgaccggcga aatcatcgaa aaaatcgagg cactgatccc gctggcgccc 360 
ctccaccagc cgcacaacct ggcacccatc cggctgctgg cggcgaagtt ccccgacatc 420 
ccgcaggtcg cctgcttcga caccgccttc cacgccagcc aatccgccgt ggaaaggcgc 480 

50 ttcgccctgc ccagggaata cgaggcggcc ggcatccgcc gctacggctt ccatggcttg 540 
tcctacgaat acgtcgccgc gcgcttggcc gaaatcgacc cctgcgcggc ggacggccgc 600 
accatcgtct gccatctcgg caacggcgcc agcctgtgcg ccatgaaaaa cggccgcagc 660 
. gtcgccacca ccatgtcctt cacggccctg gacggcatcc ccatgggcac ccgctgcggc 720 
gccatcgacc ccggcgtgct gctgcacctg atgacccggc cgggcatgga tgccgcgacg 780 

55 ctctcggacc tgctgtacaa gcgctcgggt ctattggggc tgtccggcct gagcggcgac 840 
atgcgcgatc tgctggccag cgaccggccg gaagccgccg aagccgtcga gtatttctgc 900 
taccgcatcg cccgcgaaat cggctcgctg accgccgcac tgggcgggct ggacgccctt 960 
gtcttcaccg ccggcatcgg cgaacacgca gcgcccgtgc gtgcccgcat ctgcgagctt 1020 
tcgacctggc tcggggtcgc aatcgatccg gccgcctacc cgatcctgca tacgccggac 1080 

60 agccgcattc atgtgctggt ggtctccacc gacgaggaaa ccatgatcgc ccgccacgtc. 1140 
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cgccgaaccc tgggactgcc gcaaggttcc ccccgatccc tt ' 1182 



<210> 54 
5 <211> 2349 
<212> DNA 

<213> Methylococcus capsulatus 
<400> 54 

10 atgcgtccct tcatcgcgct tttccttctc gccctcgttg ggggctgtgc cgtctatggc 60 
caatatcggc tggatcagcg ctatggcgca cccgaccccc gccgtttcga tcggccccgg 120 
agcacggcgg cgcttcccgt cgagtaccgg cgcgatgtca aacccatcct ggacagccgc 180 
tgcgtggttt gccatgcctg ctacgatgcg ccctgccagt tgcaacttgg cagctatgaa 240 
ggggtgacgc gcggcgccaa cggcgagcag gtctacgatg ccgcccgcct gctcgcggcc 300 

15 gatcccaccc gtttgttttt ggacgcccgc agcacggccg aatggcgaag caaaggattc 360 
catcccgtgc tcaacgagcg caactccacc accgaggcca accgtgaggc gggcgtgatg 420 
gcgaatctct tggcactcaa gcgccggttc gagttcccct cctatggcct gctgccccgg 480 
gatcgctacg atttttcctt ggaccgcagc cagcagtgtc ctgccatcga agagatcggc 540 
gatttcgaag ccgagcatcc ggaatggggc atgccttatg gtctgccgcc gctctccgag 600 

20 cgggaaaacc gcacgctcat ggcgtggctg gaaagcggcg ctcccgccgc tccggagcct 660 
gccctctccg cggcggagcg cgaccagatc agccgctggg aggcattcct caacggcgcc 720 
gatcccaaga tgcgcttgat gagccgctac ctgtacgaac actggtttct ggcccacttg 780 
tatttcgacg agcttccgcc gggcggctac ttcgaactcg tccgctcccg caccgcgccg 840 
ggccagccca tcgatgccat cgcgacccgc cgcccctacg acgatccggg cgtggcgcgg 900 

25 gtctactatc gcctgcggcc gcatcgcccg gccctggtct ccaagaccca catgccctac 960 
gccctcaaca cggcacgcat ggcgcgcatc aagacctggt tcctggatga gccctacacc 1020 
gtcaaggcgc tgccgtccta cgaaccgaag gtctcggcga atccgttcat cactttcgag 1080 
cagattccgg tgcgctcgcg ctatcgcctg ctgctggacg aggcgcagtt caccatcatg 1140 
aatttcatca agggaccggt gtgccggggg caggtggcgc tcaacgtgat cgacgatcac 1200 

30 ttttggatcg ggttcatcca tcccgacaac ccggtattca acgagacctc cgcgttcctg 1260 
gccgacgtac tgaaggaagt cggtctgccg acggaacagc agagcaatgc gctgctcacc 1320 
aaatggctgc tgtattcgcg cggacagacc gattacctgc ggcgcaaatc ggaactggtg 1380 
aaccggcgct tcaccggccg caatagcccg agtctgtcca tgctgtggga tggtgacggc 1440 
tacaacccga acgccgccct caccgtgttc cgccatttcg acagtgccag cgtcgtcaag 1500 

35 gggctgctcg gcgatcggcc gcagacggct ttaatcatgg gttacacctt gctggagcgc 1560 
atccattacc tgctggtggc gggcttcgac gtctacggca acaccgcgca ccagttggag 1620 
gcccggctgt acatggattt tctgcggatg gagggcgaga tgaacttcct ggccctgttg 1680 
ccggccggcg accgcaacgc ggtgcgcgat ttctggtacc gcggcgccgg ggatgaagtg 1740 
aagacctacc tgaacggcag caaagcctat ttcacccagc gcacgggtgt cgaataccgg 1800 

40 accggcgatc ccttgacgga actgttcggc ctttggaaag cccatctggc gccggtgctg 1860 
gatcaccgtc acgagtatgc ccagagcacg caggacgatc cgaacgccgg tctgttgaaa 1920 
acactctcgg gtctgcgggg caggatgctc . tccatcctgc ccgaatccag tttcctgacc 1980 
. gtccagggcg aggacggtgt cgaccgccat tacaccctga tccgtaacag cgcccacagc 2040 
aacatttccg agctgttttt tgaggaagac cggcgcctac cggacgaaga caccctgctg 2100 

45 gtggcgcgcg gattcatcgg cgcctatccc aacgctttct accggctccg. gagcaaccgt 2160 
ctggcggctt tcatcgacca actcggccgt ctccgatcgg agcaggatta tgcggagttc 2220 
gccgcccgtt tcgccgtccg ccgcaccgat ccgcggtttt gggcgcacag cgacgcggtg 2280 
cacgaagcct tccgcaaggc cgacccggtg gaggcatccc tgttcgattt caatcgcctc 2340 
gaaaaccgt 2349 

50 

<210> 55 
<211> 1212 
<212> DNA 
55 <213> Methylococcus capsulatus 

<400> 55 

atgaagctac cggtctatct cgattactcg gctacgacgc cggtcgaccc acgtgttgcc 60 
gagaagatga ttccattcct gacggaaaac ttcggcaacc ctgccagccg ctcccatacc 120 
60 ttcggctgga ccgccgagca ggcggtggag aacgcgcggg aggaagtggc gaagctggtc 180 
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aacgccgatc cccgggaaat cgtctggacc tccggcgcga ccgagtcgga caacctcgcc 240 

atcaagggtg cggccgagtt c'taccagacc aaaggccgtc atctgatcac cgtgaagacc 300 

gaacacaagg cggtgctcga taccatgcgt gagctggagt cgtccggttt cgaggttacc 360 

tatctcgagc cgatggccaa cggtctcctg gatctggacg ccttcagggc ggcgatccgg 420 

5 cccgacacgg tgctggcttc ggtaatgcag gtcaacaacg agataggggt gattcaggac 480 

atcgcggcga tcggagggat ctgccgggaa cacggcgtga tcttccacgt cgatgccgcc 540 

caggccactg gcaaggtcga gatcgatctg gagcagctgc cggtcgatct catgtctttc 600 

tccgcccaca agactfeatgg tcccaagggc atcggcgccc tctacgtgcg ccgcaagccg 660 

cgcatccggc tcaaggcaca gatgcacggc ggtggccatg agcggggttt gcgctccggc 720 

10 accctcgcca cgcaccagat cgtcggcatg ggggaagcct tccgcatcgc ccgcgaggag 780 

atggcggcgg agaacgaacg catccgtcgg ctgcgtgaca ggctgctggc cggtctcgcg 840 

gacatggaag aggtgttcat. caacggcgat ctggaacagc gggtgccgca caacctgaac 900 

atcagcttca actacgtgga gggtgagtcc ttgatgatgg ccatcaagga cctggcggtg .960 

tccagtggtt cggcctgtac ctcggccagc ctcgagcctt cctatgtgct gcgtgctttg 1020 

15 ggccgcagtg atgagctggc ccacagctcg atccgcttca ctctgggccg ctataccacg 1080 

gcggaggacg tggatttcgc catctccctg atcaaggaca aggtcgctcg cctgcgcgag 1140 

atctcgcccc tgtgggagat gtacarggac gggatcgacc tcaacaccgt tcagtgggcc 1200 

gccgcgcatt ag 1212 



20 



25 



<210> 56 
<211> 1155 
<212> DNA 

<213> Methylococcus capsulatus 



<400> 56 

atggttgcac agcgggtcac catcaacgac accacccttc gcgacggcga gcagaccgcc 60 

ggcgtcgctt tcaccgccga ggaaaagctt tccatagctc gtgcgctggc tcgggccggc 120 

gtgccggaaa tggaagtggg cattcccgtc atgggcgccg aggagcagga ggtgatccgg 180 

3 0 gccatcgccg gcctgggact atcggcccgg ctgatggtct ggggtcggat gtgcgagcgg 240 

gatctggcgg cggccgccga ttgcggcgcc gatcgggtga acctgtcgat ccsggtatcg 300 

gacatccatc tccgccacaa ggtgaaccgg acccgcgaat gggtgttggc cagcatcgac 360 

cgtttcgtga agcgggggct ggacgccggt ctggaggtct gtgtcgggtg tgaggatgcc 420 

tcccgcgccg atcccgactt catgctgcag gtcgcagagg cggcgcagcg ggccggcgcc 480 

35 cggcggatcc gcttcgccga caccctgggc ctgctggagc cgatgtccac cttcgagcgc 540 

atccgccggc tggccgtggc caccgatctg gaaatcgaga tgcacgccca caacgacttc 600 

ggcctggcga cggccaacac cctgatggcg gtgcaggccg gggcgagcca tgtgaacacc 660 

acggtcaacg gactggggga gcgggccggt aacgcggcca tcgaggaaac cgtgatggct 720 

ctgcaccagc tctatggcat cgataccggc atcgccgtcg atcatttccc ggagatttcc 780 

40 ggactggtgg cggccgcctc cggccggccg gtggccgcga acaagagcat cgtcggcgag 840 . 

gccgtgttca cccatgaggc cggcatccat gtcgacggtc tgctcaagaa cctcatcaac 900 

. taccagggcg tggatccgaa ggatctgggc cgtgagcacc gtctggtgct gggcaagcat 960 

tccggcaccc acgcggtgaa gcggagcttc cgccagctcg ggatcgagct aagcgaaacg 1020 

gacgccggca ggctgctcaa gcgcatccgc atccacgcca gccagaccaa gcgcccgccc 1080 

45 agcgagaccg aactgaagct gttctacgcc gaaacctcgg tgtcgtccca gccgcgtccg 1140 
ggtcttttcg gctga H55 

<210> 57 
50 <211> 327 
<212> DNA 

<213> Methylococcus capsulatus , 
<400> 57 

55 atgccaaaac ccagtaaaca cgtcttcgtc tgcgcccaga cccgtccgcc cggccatccg 60 
cgcggttcct gcggccagct cggttccacg gcggtattcc agaccttcat gcagcagttc 120 
gaggccggcc agctctacgg ccagttcgcg ctgaccagca ccggctgcct gggcacctgc 180 
gatctcgggc cgaccgtcct ggtctatccg gagggcgtga tgtattccaa ggtgagtccg 240 
gcagacgtgt ccgagatcat cgaagaacat ctgaagaacg gccggccggt cgaaaggctg 300 

60 ctcgccccgg ccgcgctctg gagctga 327 
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<210> 58 
<211> 333 
5 <212> DNA 

<213> Methylococcus capsulatus 

<400> 58 

atgagcacca tcgaagacac catccgcgac cagatcgcca agcatccggt cc ttctctac 60 
10 atgaagggcg tgccggagat gccgcagtgc ggcttctcgg ccaaggccgt gtcctgcctg 120 
caggcggccg gcgtaccgtt cgcctatgtg aacgtcctgg cggccccctc gatccgggag 180 
acgctgccga gcgtatcgca atggccgact tttcctcagc tcttcgtcgg cggtgagctg 240 
gtcggcggca gtgacatcgt cagcgaactc gcggcgagcg gtgagctgaa gaccctcctc 300 
gaggcggccg cggccggtca ggcgcaaggc tag 333 

15 

<210> 59 
<211> 873 
<212> DNA 
20 <213> Methylococcus capsulatus 

<400> 59 

atgaagcgcc gctacccggt gagcgtctcc tgcgaggtgc tgcaagtcag cgccagcggg 60 

tatttcaact ggctgcgccg gcaagaggat ggacagggcc gcagcgaccc tacccaacgt 120 

25 cacagcgacg aagccctgct ggcgcacatc cgcgccatcc acgccgaggt caagggcgaa 180 

tacggctggc cgcgcatgca caaagaactt gtggcccgcg gcatccgggt gggcaaggag 240 

cgggtgcgcc ggctcatgca gcagcatggc atccacgcca ggaacaagcc caagtttgtg 300 

gtgaccaccg acagccgcca cagcctgccg gtggcgcccg acctggtgca gcggcgcttc 360 

aatcctgagg cgccccatcg gctctggagc ggcgacatca cctacatcgc caccgacgaa 420 

30 ggctggctgt acctggctgc ggtcatcgac ctctttggcc gccaggtggt gggctggagc 480 

ctgcaggagc gcatgcacac ggccctggtc aaggatgccc tggccatggc gtggtggcgc 540 

cgccgcccgc cgcctggcct gatcttccac agcgaccggg gcagccaata cggcagccat 600 

gagttccagc aggccctgcg ggactggggc atgcgctcat cgatgagccg aaagggcaac 660 

tgctgggaca atgccccgac cgagagcttt tgggggcggc tgaagacggc cagcgtgcac 720 

35 gggcaccagt ttgccacccg cgagcaggcc cggcaggcgg tgctggactg ggtggctttc 780 

tacaatcacc gccggctgca ctcgtcgctg ggctatctca gcccgatgca gttcgagcaa 840 

cgctggtacg aggcacagcg caaaaatgcc gcg 873 



40 <210> 60 
<211> 687 
<212> DNA 

<213> Methylococcus capsulatus 
45 <400> 60 

atgaatccgg actttcgcaa aatcacccgc gacggcttgt gggacaacaa catcgtcttc 60 

agtcagagca tcggcctgtg tccgctgctg gccgtcaccg gcaccgccac caatgggctc 120 

ggcatggggc tggccaccct ggcggtcatg gtcgtatgca acgttctggt ttcctgggta 180 

cgggtattga tcccctccga gatccgcatc ccggtgttcg tggtgctcat cgccatggtg 240 

50 gtgacgctgg tggacatgat gatgaatgcc tggttgcacg agatgcacaa ggtgctgggc 300 

ctgttcatcc ccctgatcgt gaccaactgc gccatcctgg ggcgggtcga ggcctatgct 360 

tcgcgccatc ccgtggcgca tgcggcgatg gacgggctga tgatggggct gggtttcacc 420 

ctggctctgg tggtgctggg ggcggcccgg gaagcgctcg gcgccggcac attgttcgcc 480 

agtgcgcgcc ttttgatggg cgactcgttc gcgtggctgg aaacgacgct cattcacggc 540 

55 taccgcgggt tcctgctgat ggcgctgccg ccgggcgggt tcctcatgct cggtttcctg 600 

ctggcgggga aaaaactgat cgacaagcgg ttggccgccc gccagcgccg gtcgatcgcg 660 
gtgggcgaaa cgctggtgga gacttga 687 

60 <210> 61 
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<211> 1848 
<212> DNA 

<213> Methylococcus capsulatus 
5 <400> 61 

atgcgaaacc gttttccctt atggaaaaac ctgatggtcg cagccgtgtt gatcctcggg 60 

atcatttacg cgctgcccaa tttcttcggt gaagacccat ccgttcaatt gtcggcggtt 120 

cgtgcggcga aggtcgatga cagcctcaag gtccaggtgc aggggctgct ggatgcggcc 180 

ggtctcaagg cgaaggccgt ggagatggct gacaagcgca tgctgatccg gttcggtgat 240 

10 accgattcgc agctcaaggc gtccgacgtt ctgaacgaga agctggggga tgcctacacg 300 

gtggccttga atctggcgcc gtcgacgcct tcctggctgc gcgcgttcgg tgccaagccc 360 

atgtatctgg gactggactt gcggggcggt gtgcatttcc tgcttcaggt cgacatggat 420 

gctgccatca agcaggcgga agaccgttac gcggaagacg cccgcagcct gctgcgcgaa 480 

aacaagattc gttaccagtc ggtggaaaaa cagaacggcg tgatccaggt ccggctgccg 540 

15 gatcccaatg ccctgtcgca ggcgcaggtg ctgctgaagc gcgaactgcg cgggttacag 600 

atcgacgtca aggaaggcga aaacctgctc gaaggacgct tgtccgaagt cgagcggcgc 660 

gagatcaagc gcttcgccgt agcccagaac acgacgacgc tgcgcaaccg tgtcaacgag 72 0 

ctcggtgtgg ccgaacccgt gatccagcag cagggcgagg atcgcatcgt cgtccagttg 780 

cccggcgtcc aggataccgc gcgggccaag gaaatcctcg gcgccaccgc gactctggag 840 

20 ttccggctcg tcgacaacga acacccggtg ccggccgagg gggagaaagc gccgttgggc 900 

tcgcatctct accgcgaccg tcagaaccgt ccggttctgt tggagcgcaa gatcatcgtc 960 

accggcgacc aggtcgtcga cgcggcttcc ggcatcgacc agcagagtgg ccagccggcg 1020 

gtctacgtca cgctcaacag cgtgggcgcc aagaagatgg gcgacaccac ccgcgaaaac 1080 

gtcggccgcg ccatggcggt ggtctacatc gagaacaagt ccgagaccaa ggaggtcgac 1140 

25 ggccagaagg tgacgaccaa gaaaaaggtc gaggaggtca tcaacatcgc caccatccgc 1200 

gaccgtttca gcaaacgttt ccagatcacc ggcctggaca gcaccgagga ggcgcggaac 12 60 

ctggctctcc tgctgcgggc gggggctctg gcggcaccgg tggacatcgt cgaggagcgc 1320 

accgtgggcc ccagcatggg caaggaaaac atcgaccgcg gcgtcaagtc caacggctac 13 80 

ggcttcatcg ccatcgcggt gttcatgatc ctctattacc ggatgttcgg cctgttctcc 1440 

30 atcctggcgc tggcggcgaa tgtcctcctg ctggttgccg tgctgtcgct gctgcaagcg 1500 

accctgacgc tgccgggttt ggcgggtatc gctctgaccg tgggtatggc catcgacgcc 1560 

aacgtgctca tcaacgaacg catccgcgag gaactgcggg cgggcagtac gccccatgcc 1620 

gccatccatg caggctatga gcgcgcattc gccacgattc tggactccaa cgtcacgacc 1680 

ttcgtcgccg gcgtggccct gttcctgctt ggggcaggcc ccgtacgggg cttcgcgctg 1740 

35 gtgttgtgca tcggcatcct gacctccatg ttcagcgccg tcctggtgtc cagggcgctg 1800 

gtcaacttca cctatggccg gcagcgcaag ctggtcaaga tcgcagtc 1848 



<210> 62 
40 <211> 1017 
<212> DNA 

<213> Methylococcus capsulatus 
<400> 62' 

45 ttgcaaggct ctgcgggttt tttgttgtca 
ggggtacgct gggggtatcc gctcataccc 
gacaccgccg tccgcagcgc caggcccgcc 
ggcctgttcc ttcacgtcat gccaggcggc 
ggaggcaagg agaagctgat ggccttgggc 

5 0 cgcgcccgcc gcgacaaggc • gcgcgcgc tg 
aagaaagccg ccaagcgcac cgaggcgggt 
tggcacgccc gccacatggc gaacaagtca 
ctgcggaagg atgtgttccc ctggataggc 
gaactgctgt ccgtgctccg gcgtatcgag 

55 acgaaacgaa tctgcggcca .ggtgatgcgc 
gacccggccg ccgatctgaa aggcgcccta 
atcaccgacc ccaaagccat cggcgagctg 
ttcgccacgc aatgcgcctt gaaactctcg 
cggcaagccg agtgggcgga gatcgacatc 

60 aaaatgaaga tgcgggacga gcacatcgtg 



aaggaggatc aagggagtcc attgacagcg 60 
ccaacccaga tacccccaat ggcacttaca 120 
gagaaagcct tcaagctggc ggatgagaaa 180 
gcgcgatact ggcggctcaa gtaccggatc 240 
gtctatcccg aggtcagttt gaaggaggcc 3 00 
ctgggccagg gcatcgaccc gaacgaccac 3 60 
gaggacagct tcgagcgcat cgccctggag 420 
gagagccacg ccacgaagac cctggagcgt 480 
aacaggcccg tccgcgagat caccgccccc 540 
tcccgcggcg ccatcgagct gtgccacgtc 600 
tacgccatcg ctaccggtag ggccgaacgc 660 
caaccggtga aagccaggca cttcgcggcg 72 0 
ctgcgggcca tcgaggaata tacagggcac 780 
ccgctggtca tgctgcgccc gggcgaggtc 840 
gaggcggccg agtggcgcat accggccgcc 900 
cccttgtcac gccaggctgt cgaaatcctg 960 
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gaatccatcc gcccgctgac cggccgaggc cgctatgcgt ccccggggtt tcctacc 1017 



<210> 63 
5 <211> 882 
<212> DNA 

<213> Methylococcus capsulatus 
<400> 63 

10 atgcatcgaa tgattcaagg cagtatcgtt gccctggcaa cgcccatgga acccgatggg 60 
aggctggatg ttcccggcct caggcgactg gtcgagttcc acatcgaaca ggggacggat 120 
gccatcgtgg cggtggggac gaccggcgaa tcggcgacgc tggacgagga agaacacacg 180 
gaagtcatcc gtctggtggt ggagcaggcc gccggcagaa tcccggtcat cgccggtacc 240 
ggtgcgaacg cgaccaccga agccatccgt ttgaccgcca gggccaaggc cgtcggcgcc 300 

15 gacgcgtgtc tcctcgtcac gccgtattac aacaagccga cccaggaggg cctctaccgc 360 
cattacctgg cggtcgccga ggcagtggac attccgcaga tcctttacaa cgtgcccggc 420 
cgtaccggct gcgacatgct gccggccacc gtcgggcggc tggcgcaggt tcccggcatc 480 
gtcggaatca aggaagcgac cggcaagctc gagcggctgg ccgagatccg ggcgctgtgc 540 
cccgaggggt tcgccctgta ttccggcgac gacgcaacgg cgtgcgaatt ctgcctgtcg 600 

20 ggcggcaacg gcgtgatctc ggtcacggcc aacgtggcgc cgcgtctcat gcaggagatg 660 
tgccgagcgg ccatcgccgg tgaccgggcg. acggccgagg cgatcaaccg ccggctcgag 720 
gccctgcacc atgatctgtt catcgagtcc aatcccatac ccgtgaaatg ggcactgcac 780 
gaaatgggac tgatccagga gggaatccgt ctgccgctga cctiggctggc cgcgtcctgc 840 
cgggaggcgg tgcgccaggc catgcgtcag gccggcgtgc tc 882 

25 

<210> 64 
<211> 675 
<212> DNA 

30 <213> Methylococcus capsulatus . 
<400> 64 

ttgacagcac tggcaggaat catggtcacc gatacttccg cgctcatcat caacgtcacc 60 
ctctgggtcc tcatcgcctt ttcggtactc acctggacgc tcatcgtgct caaggtctgg 120 

35 cagtattggc ggcagagcct cgccaaccgg agcttcgaag aacggttctg gggtgcctcc 180 
agcctcgacg aggcccgagg ggagatcgcg tccggcaaga ccgctcccgt cgtccggctc 240 
gccggcgcag gcttcgaggt gctcgacaac gcccgtcaga gtcacccgcc tgccctcaaa 300 
taccggggtg acctgctcgc caccctggag cgcaaactca agcgccagct ggagcgcgaa 360 
tcccggctgt cggatatcgg gctcacggtc ctggcgagca 'tcggttccac cgcgcctttc 420 

40 gtcggtctgt tcggcaccgt ctggggcatc atgcacgccc tgcaggacat cagccgaagc 480 
ggcaaggcca gcctggaagt ggtggccggc ccgatcggcg aggcgctgat cgccaccgcc 540 
atcggcatcg ccgtcgcggt gccggccgtg ctggcctaca acttcctgat gcggcaatcg 600 
cgccgcaagc agcaggcgct ggaaatcttc gccgaagact tcctgcacct ggtcgccgcc 660 
gagaccgccc accgc 675 

45 

<210> 65 ... 
<211> 819 
<212> DNA 
50 <213> Methylococcus capsulatus 

<400> 65 

atgctgcttc ccgattggct caacgccctg atcctcggcc tcgtcgaagg actgaccgaa 60 

ttcctgccgg tgtccagcac cggccatctc atcctcgtgg gtgagttgct gaagttcaac 120 

55 gacgaccgcg gcaagttgtt cgaggtcgtc atccagtccg gggcgatcct cgccgtgtgc 180 

tgggaatacc gacgcaagct cgtcgagctg ctgttcggcc tcggccacag "ccgacaggcc 240 

cgccgcttcg tcctgaacct catcatcgct ttcctgcccg ccggcatcgt gggattcctg 300 

gccggcaagg ccatcaaggc ccatcttttc aattccacca cggtgacgac cacgttcatc 360 

ctgggcggtc tgatcatcct . ttgggtagag cggcgccaac gccctccacg ggtggaatcc 420 

60 atcgacgacg tcgactggcg cctcgcgctc aagctgggtc tgttccagac cctggcgatg 480 
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atccccggca cgtcgcgctc cggcgccacc atcatcggcg gcctgctgct ggggctctcg 540 

cgccgggccg ccaccgaatt ctcgttcttc ctggccatcc cgaccctttt catcgccacc 600 

gcctacgatc tctacaaaac ggggggcatc cttcacgcgg aagatctctc cgccttcggg 660 

atcggcttcg ccgcggcctt cgtcagcgcc ttcctcgccg tgcgcgggct gctgcgctac 720 

5 atcggcggac acgatttcac cgccttcgcc tggtaccgga tcgccttcgg cctggtcgtg 780 

ctgagcaccg cccattacgg cctggtcgcc tggaccggc 819 



<210> 66 
10 <211> 1455 
<212> DNA 

<213> Methylococcus capsulatus 
<400> 66 

15 gtgccgccag cgatccgcgc ggagaaggcg cggcggaagt caaatgacga ccgttcaccg 60 

ttccgtctgc aaatgcaatt cttcccggta gttccggctg taggcgaaaa agccgagcgc 120 

cgtggccagc atgagcccgg taaagaacca gaagtagccg gcaccgtcca gccacggcgt 180 

tttcgagcgt tcgatccaga agttcaccaa ggcggtgaac aggtttccca gcgcgacggc 240 

accgaggtac agcgccatga cgaaggactt catggtcagc ggtgcctggg tgtaggcgaa 300 

20 ctccaacgag gtgatggaca ccatgacctc ggccgaggtc agcagcaggt aagccagcag 360 

ttgccagccg atggagggtt tcaatcctgt gtcgatccgc atctgtatcc aggcggcgag 420 

ggcgaatgcc agcacggtga . acgacagacc caacgcgatc ttgttgagcg cggtcatcgg 480 

tatgagacgt gccagggccg ggtacagcag gtggtggaag aagggcgtga gcagtacgat 540 

cagcaaggga ttggccgcct ggatctgcga aggcaggatc gcgtggccga acagcacgcg 600 

25 gtccatgcgc tgggactgca gcacccagga cgagccggtc tggtcgaaca gagcccagaa 660 

catggtgatg aagagaaaca cgccgatcag ccggcccact ccgcgccgcc cctcgctgct 720 

ccatgcctcc cggatgaagc gcatgccccc gggcggaatg tgcacgaagc ggtggcgccc 780 

cgcccagaaa acgagggtcg cgatcagcat caggaggccg ggcacggcaa acgcgacgga 840 

ggcgccatgg cgttccagca gccagggaat caacaacatg gacacgaagg cgcccagatt 900 

30 gatggcaaga taaaaccagc cgtagatctg gctcagcaga tgccggttgg attgcccgaa 960 

ctgatcgccg acgtgcgccg aaacacaggg cttgatgcca ccggcgccga gtgcaatcag 1020 

cgactgcccc agcaggaggc ccgtccgggt gtcgtccagg gccagggcga agtgcccgag 1080 

gcaatagacc. agcgagagcg cgatgatggt gcggtacttg cccagcacgc cgtcagccag 1140 

cagcgcaccg aggaacggcg tgaaataggt gagcgacacg aacaaatgga aatagccctt 1200 

35 cgcctcgcct tcctgcatgg gcgccgggtt gcccgccgca tccacaagat accgggtcat 1260 

gaacaccacc aggatcgccc gcatcccgta .gtagctgaag cgctcggcca gctcgttgcc 1320 

gatgatgaag ggaatgccgg gtggcagttc ggtggtggcc aggggggcgg tgcgataacg 1380 

gctcatcggg acagagggtg gtcggacagg acggcgcatg gtaaatggaa cggcgggacc 1440 
ttgggaattc gggag 1455 

40 

<210> 67 
<211> 1098 
<212> DNA 
45 <213> Methylococcus capsulatus 

<400> 67 

atgaaggtgc tgcacgtcga aggcggcaga aacctctacg gcggcgcccg ccaggtgctg 60 

tacctgctgg aagggctcga gcagcgcggg atcgacaacg tactggtctg cccggccggc 120 

50 agcgaactcg cccgggaggc cgccgcccat gccgaggtgc atgccattcc gatgtccggc 180 

gacctcgatt tccgcctcat cggccggctt taccggatca tcgggcgggt ccggccggac 240 

ctcgcgcacc tgcacagccg gatcggggcg gacgtcatgg gcggcatcgc cgcgcgtctg 300 

gccggcgtgc cggtggttca ttccaggcgt caggacaacc ccgagatgcg ctgggccgtc 360 

gccgtgaaat accgtctgca tgaccgggtg gtcgcgattt ccgaaggcat cgcgcgggta 42 0 

55 ctcgcctcgg aaggtctgcc ggcggcgaaa ttgcgcgtcg tgcgcagcgc catcgatccg 480 

gcccctttcc tccagcccgg cgaccgcccc gggttccgca ccgaatttgg cctgcccgag 540 

gactgcacgg tgatcggcgt gatcgcccag ctcatcgaac gcaagggcca tcgctttctg 600 

ctcgaagccc tgcccgaact gaccgggcgc tatccgggcc tgcacgtcct cctgttcggc 660 

aagggcccgc tggaatcttc cctgatcgaa accgtacgcc acctcggctt ggcggaccgc 720 

60 gtccatttcg ccggcttccg ggacgatctg ccgcgcatcc tgccctgcct ggacctggtg 780 
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gtacatccgg ccctgcgcga aggcctgggc atctcactgc tgcaggccgc cgcggccggc 840 

gtccccatcg tggcctcgcg cgccggtggg attcccgaag ccgtgcgcga cggcgacaat 900 

ggactgctcg tcccaccggg cgatgccgcg gccctggcgg ccgccatccg ccgcctgctc 960 

gacgatcggg acctggcgcg ggacatgggc cagcgcggcc gggcgctgat cggccgtgag 1020 

ttctcggtcg agggcatggt cgaaggaaac ctggcagtct accgggaact gctggcggag 1080 
aaaggtagcc cgctcagc 1098 



<210> 68 
10 <211> 1179 
<212> DNA 

<213> Methylococcus capsulatus 
<400> 68 

15 atgaccaagc agaccagccc ggcgctcagg gaagatttcc tggttttcgg cgcgcccgcc 60 

atttcccgcg cggagatcga cgaagtcgtc gcctgcctcg aatcggggtg gatcgggacg 120 

gggccgcggg tggcccggtt cgagtcggat ttcgcccgct acaaaggcgt gccggaacag 180 

cgcgtcgccg cggtgaattc ctgcaccgcg gccctgcacc tgagcctcct ggcgttgggc 240 

ctggagccgg gggacgaggt catcaccacg ccgctgacgt tctgtgccac cgtcaacgcc 300 

2 0 attcttcacg ccggactcag gccggtgctg gcggacgtcg atccggcgac gctgaatctc 3 60 

gatccggcgg cggtgggggc cgccgtcggc gagcggacgc gggcgatcct gccggtgcat 420 

ttcgccggcc atccctgcga catggccgcc ctgggcgaaa tagccgcccg ccacggcctg 480 

cgcgtggtgg aggactgcgc ccacgccatc gaaaccgaat tccgcagcca gcccgccggc 540 

accttcggtg agttcgcctg cttcagcttc tacgtgacca agaacgtcgt caccggcgaa 600 

25 ggcggcatgg tgatcggcaa ggatgccgac agcatcggcc gggtcaagac cctggcgttg 660 

cacggcatga gtcgggacgc ctggaagcgc ttcggcgacg agggcttcaa gcattaccag 720 

gtcgtcgaat gcggattcaa atacaacatg atggatttgc aggccgcgat cggcatccat 780 

cagctcgccc gggtggagga gagctggcgc cgccgccgcg agatatgggc gcgctaccag 840 

gaggccttcg ccgacctgcc ggtgacccgg ccggccgagg cggcgccgga ttgccgccac 900 

30 gcctaccacc tgtacacact gctgatcgac gagaaggaaa ccggcgtgag ccgtgatgcc 960 

ttcctggatg cgatgacggc gcgcagggtc ggggtcggcg tccactacct cagcctgccg 1020 

gagcacccgt attaccgcga gacgctgggc tggcggccgg aggactttcc ccacgcccga 1080 

cgcatcggcc gccagaccgt gagcctgccg ctatcgcccg ccttgagcga cagcgacgtc 1140 

gcctacgtca tcgacgccgt ccgcgccatc gtactgcgc 1179 

35 

<210> 69 
<211> 1431 
<212> DNA 
40 <213> Methylococcus capsulatus 

<400> 69 

atgatcgtcg ccagccttcg cggtggtgaa ctgatcgtgg tcgaccgcct gcgcgaaatg 60 
gtgcggctgg ccgctgggct. cacatcggcg cgcaatctga cgccggaagt ccagttgcga 120 

45 gcgctggaat gcctggaacg cttcggccag cgggtgcgtg acatgccgcc tggcaccgtc 180 
cgcgccgtgg gcaccaatac cctccgggcc gcccgcaacg cccagtcctt -cctgatcatg 240 
gcggaacagg cgctgggcca tcccatcgag gtcatttccg gcatcgagga ggcccgtctg 300 
acctatctgg gcgtcgcaca gagcctggcc gccaatggcc ggcgccggtt ggtcatggat 360 
atcggcggcg gcagcaccga attcatcatc ggcgtggaca acactccgcg cgacaaggag 420 

50 agcctgcgcc tgggctgcgt atccctgagc tccacccatt tcggtgacgg caagatcaca 480 
tccaaacgct tccggcgcgc cgtcctccac gccgagcagg aactcgaacc gatcgaacac 540 
gccttcaacc gcgaccactg ggacgaagcg gtgggctcgt ccggcacctt gcgcgtagtc 600 
cagcgcatca tccaggctgc aggatggagc cgggacggca tcactccgga cgggctgaac 660 
cggctggcgg atgcaatgct tacggccgga cacgtcgacc gcctggcgct gccggaactc 720 

55 agcctcgagc gccggcccat catcgtcggg ggagtggcga tcgtccatgc cgccttcaac 780 
gtgttgcgca tccccctcat gaaggtcgcg gacggcgccc tgcgcgaagg tctgctgtat 840 
gatctgctgg gccgtctgtt cgacgacgat gtccgcagcc gcagcgtctc ggccctggcg 900 
gcgcgctacc acgtcgatgc cgtccatgcc ggacgggtgc gcgacaccgc ccgccatctg 960 
ttcgaacaat ggccttggac cagcgccatc gaccgcgacg tcgcccgcct ctggctggac 1020 

60 tgggcggccg aactccacga gatcggcctc gacatagccc acagccagta ccagaagcac 1080 
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ggcgcctaca tcgccgccaa cgccgatctg gcgggcttct cacgccacga gcagaacatc 1140 
ctcgccgcgc tgatccgcgc ccaccgccgg aagttccagc ccaagtcgtt ccgcgagctg 1200 
cccgccccct ggaacgaggc cggcaaaatc ctcgcggtca tactgcggct cgccgtcgtc 1260 
ctcaaccgca gccgccacaa catcccgcca cccacgacac tggagcgcca cggcaatacg 1320 
atcgccttgc gctttcccga aggctggatc aacgatcacc ccctcaccag cgccgatctg 1380 
gaacaggaag ccgaatacct gcggggagcg gacctagtgc tgactttcac c "1431 



<210> 70 
10 <211> 2394 
<212> DNA 

<213> Methylococcus capsulatus 
<400> 70 

15 gtggagcagc gcggcgctca acggcgatcc gcccgaccgg ccggggtcca gaccgggaat 60 
gccgacgttc tggatatgca tggcgttgtc gccttcctcg tagcgtggca gcttgccgtc 120 
cagccgccag agccggaagg caagggccga actcaatacc . cggatcggat agtccctggg 180 
caggttttgc aggtacggct ggatcgtgac gaaatcgcgg gcgccgtact ggctcatgat 240 
cgagtggagg ccgccgttct tgggaccgat gttataggcc agcagggcga ggaacaggtc 300 

20 gccatgcatt tcggtttggt agtgccggaa cgtggcggcc ccgacgtagg cgttgtggcg 360 
cggattcgcc aggtccagcc tggcggtggc cagccgtttc cgggcggctt ccacggccgg 420 
tgccggcgct gcggtgatct ggaacaggcc gcggccgccg tccttgctgt cgcgggggag 480 
aaacgaggat tccgtggaag cgacgccgag caggagttcc atttcgatgt v cgaaactcgc 540 
tgcagcctcc tggatcgcgg gccagaagag ctggctccgc tcgatcagcc gctgcaggtc 600 

25 ggccaggttg gagcgccggt aggcggcgaa gacctggtgg gagagggtga tgcgttcggc 660 
ttcctctttg ccgccgacca gggtccgcag actgccgagt tcctgccgga attgttcgcg 720 
ggaagcgtgg gtgccggcgc cggcggcgac gagcacggcc aggatcgccg gcaggatttc 780 
tgcttttccc gcgagccagg agcggaggag gaaccagagc cggagcgcca gggcatgcgc 840 
gagggccagg gccagcacca tcgccgtgaa gggcagcaga tgcgcccaga aaccggtgcc 900 

30 ggaaaaccag tccgccgaat ggcccagcac ggcgatgatg gccaccagcg acgcggcggt 960. 
cagtgctccc gcttcggtgc cgatcatggc cgtgcgtttc caggccggca tgctgttttt 1020 
tttcttcttg cggcggcgcg gcttggattg ccgtttgggc cgggtcttcc ggacgggcgg 1080 
gtctggcggt ttcggtgcgg cgtcgggttc catcggcgaa gactctatcg ggtccagggc 1140 
aaaaggtctg cacggattga ccgggtgaag gataccgtcc ggacaggccg gtatgccagc 12 00 

35 catccggcgg ccgatggatt agaatgcctg gccacggccc cccggcgggg cgcaatcgcg 1260 
gactcccctc tggctatgcg tcaccgattt tcagtatccc ctgcaatatt cgtcggactc 1320 
ttcctcctgt cgggctgctc ttcccatccc ccggcccggc ccggtgccat cgcggaccgc 13 80 
gcggccgtgc ccgcggtcgg ggaggcgtcc cggcccaccg cagccgaatc agacattccg 1440. 
ctcgaagggg ggtattcggc gcgaacggtc accggggatt atgccggcta cccggcgctc 1500 

40 gaccgcttca ttgccaggat ggcgcagcag cacgggtttc cccgtgacta tctgaaaggc 1560 
ctgttttccc aggcgcagcg caaaacctgg accatcaact " acatgcgcaa ggaatccagg 1620 
ccggggccgc ccagtccggg cggatggtcc cggtaccggg cgcagttcct ggacggtctg 1680 
cacatcgccc ggggtgtcga tttctggcgc cggcatgccg gcaccttgcg ccaggccagc 1740. 
gagcgctatg gtgtgccggc ggagtacatt ctcggcatca tgggcgtgga gacggtctat 1800 

45 ggggccaacc tcggcagcca ccgggtgctg gatgccttga cgactctggc gttcgattcg 1860 
ccacggcggg ccgattattt caccgaggag ttggagaaat tcctcctgat ggcgaggcag 1920 
gagcggatcg atcctgcgca gccgagggga tccttcgccg gtgccatggg tctggggcag 1980 
ttcatgccca gcagctttct gaagtgggcg gtcgatttcg acggcgacgg ccggaaagat 2040 
ctctggcagc ctgcggacgc catcggcagt gtggccaact atttcgccgc gcacggctgg 2100 

50 cgcagcgggg agggggtcgt tataccggcg gtcctgacgc ccggcgggcg ctgcgagctc 2160 
gaaacgggat accacacccg ttattcggtg gctgaactgg cccgcagcgg catcatgccc 2220 
cgtggcgtcc tggatgcgga catgcccgtc agtctgttgc ggctgcgtgc gcaggcgggc 2280 
gatgagtact ggttgggcct gccgaatttc tatgtgatca cccgttacaa caacagtacc 2340 
tactatgcca tggccgtgca cgaactggcg caggccatca gggggcggta tcac 2394 

55 

<210> 71 
<211> 1716 
<212> DNA 
60 <213> Methylococcus capsulatus 
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<400> 71 

atggcggcgg tttccggcgt 
cagttgcttt cggaggcgga 
5 cctttcgtca gctatctcgt 
gcccaccagg agttcgggct 
cccacgcagt gggtcggcga 
cgggggaatc atctcttcgt 
atcactttcc agacccgtct 

10 cgctgcatcg aggcggtcct 
gatctggaca gtctgcagat 
atctccggta tcgacgatgc 
gtgcggaagg gggcctcgga 
ttccggcacg acggcatcct 

15 atctgcgctc gcatcaaagt 
gacggacgca tcaagatgac 
tgtccgacgc tgttcgggga 
atcggcgtcg ' aaatgctggg 
gaaaagccct atggcatgat 

20 ctctacaccg gtctgaacct 
ccggtcgaga tcacagtgcc 
actttcgccg aggcgctgcg 
gagatccgcg acctggaaac 
gtgctgtcga ccctgcacac 

25 gggatccccg cgttcaacat 
cgccggcttt gtccgcggtg 
tccggcttcc gggaggaaga 
caatgtgtga agggctacaa 
gaaatcaacc gcatcatcct 
.30 gcggaaggta tcgcggatct 
agcctcgagg aaatcgaccg 



<210> 72 
35 <211> 1212 
<212> DNA 
<213> Methylococcus capsulatus 

<400> 72 

40 gtggcgaacc aggaaaccgc tttgttcgtc tgggagggcc tggacaggaa cggcagccgg 60. 
acccggggtg ; aaatcagctc ccggtcggag' atcacggcgc gcacggagct gaggcgccag 120 
ggcatccgcg tcgtcaagat caagaagaag cccaagcccc tcttcagtgg tccacgccag 180 
aagatcacgc ccaagcacat cgccgtgttc agccgccagt tggcgaccat gctgtcggcc 24 0 
ggggttcccc tggtccaggc attcgacatc gtgggccgcg gccatgacaa tccggccatg 300 

45 caggatctgc tgatgagcat caaggccgac gtggaagccg gcacgaccct ggcggacgcc 360 
ctgtcgaagc atccggtcca tttcgacgag cttttctgta atctggtccg ggccggcgaa 420 
caggccggcg tgctggaaac cttgttgcac aaggtggcgg actacaagga aaaaaccgag 480 
tccctcaagg gcaagatcaa gaaggctttg gcttatccga tcgccgtcgt cgtggttgcg 540 
gtgatcgtga cgtcgatctt gctgattttc gtggtgccga ccttcgagga tctgttcaag .600 

50 agcttcggcg ccgatctgcc ggccttcacc cagatggtga tcaacctttc gcgttggctg 660 
cgggactggt ggtacgtggt gttcggctcg ctaggcgtag ccgccgcggc gttcgtgaag 72 0 
gcccggcagc gctcgccggc gttcaatcat ctgctggacc ggctggcctt ggggctgccg 780 
gtcgtcggcg ccatcctgcg caaggccgcc gtcgcgcgct tcgcccggac cttgtccacc 840 
atgtccgcgg ccggcgtgcc cctggtcgag gcgttgcaat cggtggcggg ggcgaccgga 900 

55 aacatcatct acggtgaagc ggtcatgcgt atgcgcgaag acgtatccac cggccagcag 960 
ctccagatgt cgatgcgcca ggccaacctg ttccccaaca tggtgatgca gatggtggcg 1020 
attggcgagg agtcgggggc gctcgacagc atgctgtcca aggtcgccga tttctacgag 1080 
gaagaagtgg acaatgccgt ggattcgttg agcagcctgc tcgaaccttt gatcatggtg 1140 
gttctgggcg tgttgatcgg ggggctcgtg atcgccatgt atctgccgat tttcaaactg 1200 

60 ggttccgtcg tc 1212 



ccagcagctg agcggtctgg 
cgcccaggcg tacttcgagg 
tgccaacaag atcctggacg 
gcccctgctc gatctggacg 
gaagctgata cgccgccatc 
cgcggtctcg gatccgacca 
cgttaccgac tgtgtcctgg 
ggatgcggcg gataccagcc 
caccgccggg gacgacgaag 
gccgatcgtg cgcttcgtca 
catccatatc gagccttacg 
gcatgaggtg gcgaatccgc 
gatgtcgcgc atggatatcg 
gctgtcgcgc tcccgcgcca 
aaagatcgtg ctgcgtatcc 
attcgagccg gaacagcggg 
cctggttacc ggccccaccg 
cctcaaccgc gtcgaagcga 
ggggatcaac caggtcaatg 
ggcgtttctg cgccaggacc 
cgccgaaatc gccgtcaagg 
caacgatgcc ccgcagacct 
cgcctcctcc gtgctcctga 
caagcgggag gagaaagtgc 
catcggcaat ttcacgctgt 
ggggcgggtc ggcatttacC 
9ga9ggaggg aacgtgatgg 
gagggagtct ggcttgaaga 
cgtgacgagg gactga 



cgaaaagcct ggtcaaggcc 60 
atgcgcgcag gaagaacacc 120 
gtctccagat cgcccaggtc 180 
cagtcgtctt cgacattccc 24 0 
acatcctgcc cttgctgcga 300 
atttcctggg actggatgaa 360 
tcgaggagaa caagctttcg 42 0 
tgaagcagct gctcgaagag 480 
gcccgcacgc cgagccggaa 540 
accgccttct gctggacgcg 600 
aaaagttcct gcgcatccgc 660 
cgcctgcgct gggcgtcaag 720 
cggaacaccg cattccccag 780 
tcgatttccg cgtcaatacc 840 
tcgatccgag ctcggcccag 900 
acaatttcct gcgtgcgctg 960 
gcagcggtaa aaccgttacc 1020 
acatctccac ggtggaggac 1080 
tcaattacaa gaccggcctc 1140 
ccgacatcat catggtgggc 1200 
cggcccagac cgggcatctg 1260 
tgaaccgtct gatgcagatg 1320 
tcatggcgca gcggctggcc 1380 
cgcccgaggt cctgctcgcc 1440 
tcgggccggc gggctgcgat 1500 
aggtcatgcc gatttcggaa 1560 
ccctgaccga gcaggcgcat 1620 
aggtgaaggc gggtatcacc 1680 

1716 
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<210> 73 
<211> 2172 
5 <212> DNA 

<213> Methylococcus capsulatus 

<400> 73 

ttgacctggg aggccagcgg cttctcgccc gccggttcct gggcagaggc ggaggcgaac 60 

10 accgcggcca tcagcagaaa cagggaaaag acgaggcgga atttattcga gcggattcga 120 
gtcatcgtta ccgtgagctt gcatgtccca tgctgggcgc caagcacgta ccgtgcccgg 180 
tcagtctctg acccagtttt ccgtaagccg gctcgggatg cggggcgact cgctgctggg 240 
cggatgcggg cgcccggcga gcacgcagta gcagaccctc gtcgtgtccg ccgccaggat 300 
ccagctcagc cccatgaaaa ccgcggtcag ggtggcatcc agatagtcgt tgaagatcag 360 

15 ctgcggcgcc ttggcggcct ggtccgccga aagcaggccg gccgccagct tgtcgcccag 420 
gtcgcgggca tgcgccagga agcccacgcg cagttcgggg ctgaacagtt tttcccaggc .480 
cgcgctgctg gtgaccacga tcagccagga cagcggcagg gcggtgatcc aggcgtagga 540 
agccttgccg gtcttgacca ggatggtggt ggcgacgcac agggcgatgg cggccagcat 600 
ctggttggcg atgccgaaca gcggccacag gctgttgatg ccgcccagcg ggtcgatggt 660 

2 0 gcccatgtac aggaaatagc cccagccggc gacgaccagc gccgaggaga acagtacgcc 720 
gggataccag ccggtccgtc ccagcacggg atgccagttg cccagcatat cctgcagcat 780 
gaagcgggcg acgcgggtgc cggcgtccag cgtcgtcagg atgaacagtg cctcgaacat 840 
gatggcgaag tggtaccaca gagccagcag gccgtcgccg aacgcgctgg cgaacaagga 900 
tgccatgccc acggccagcg aaggggcgcc gccggtgcgg gcgaacaggc tcgcctcgcc 960 

25 catctcccgg gccagggtcg ccatttgccc gacgtcgacc gggaagcccc aggacgagat 1020 
cgtcgccacc gcgtcggccg cttccttgcc gaccacgccg gccgggctgt tgatggcgaa 1080 
atagatgccg gggtcgagca cggtcgccgc gatcatggcc atgatggcca cgaaggattc 1140 
catcatcatc gccccatagc cgatgaagcg ggcgtcggcc tcgttggcca gcagcttggg 1200 
cgtggtgccg gaggagatca gggcgtggaa accggagatc gcgccgcagg cgatggtgat 1260 

30 gaacacgaac ggaaacagct tgccgccgaa gatcggcccg gtgccgtcga tgaaggccgt 1320 
gagcgccggc atcctgatgt cgggatgcag gatcaggatg gcgacggcga gggcggcgat 1380 
•ggtacccagt ttcatgaagg tagagaggta gtcgcgcggc gccagcagca gccacaccgg 1440 
caatacggca gcggcgaaac cgtaggcgat gatcatcagc gccagggtgg gggcgtcgta 1500 
gtcgaaccag gtccggatcg ccggatggtg gtcgatccag ccgccgccgg cgaccgagag 1560 

35 gatcagcagg gtgacgccga tcagcgtcgc ctcgatcacc cgcccggggc ggatctcgcg 1620 
catgtagagg ccgatcagca ccgcgatggg aatcgtcgcc gccaccgtcg aagtcgccca 1680 
ggggctgtgc ttcatggcgt . tgaccacgac caggccgagc accgcgatca ggatgatcat 1740 
gatcgccatc acaccgacga gcgccgccga gccgccgatg gggcccaact cgtcgcgggc 1800 
catctggccg agcgaacggc cgtcgcggcg gatagagcac accagcacca cgaagtcctg 1860 

40 cacgcagccg ccgaacacag cgccgatcag tatccaaagc gtgccgggca gatagccgaa 1920 
ctgggccgcc agggtcgggc cgatcagcgg cccggggccg gcgatcgcgg cgaagtggtg 1980 
gccgaacacg acccaccggt gggtgggtac gaagtcgcgg ccgtcgttga agcgttcggc 2040 
gggtgtggcg cggccggcat ccagcagcag cacgcgggtt gcaacaaagg cactgtagaa 2100 
tctataaccc agggcgtaga cgcagaccgc cgcggtcacg aaccagaggc tgttgaccga 2160 

45 ctcaccgcgg tt 2172 



<210> 74 

<211> 1245 ... 
50 <212> DNA 

<213> Methylococcus capsulatus 

<400> 74 

gtgttcaagc cgctcgtcct ctacatcggc ctgcgctata cgcgcgcgaa acggcgcacc 60 

55 cgtttcattt ccttcatcac gctgacctcg gtactgggca tcgcgctggg ggtcacggcg 120 

ctgatcaccg tgctttcggt catgaacggt ttcgaggcgg agttacgcga acgcatcctc 180 

ggcatgacct cgcatgcgtc catttccggc ccgggcggta cgctgggcga ctggcgggtc 240 

ttggaacctg cactttcgga agacaagcgc atcctgggat gggcgcccta catcgagggg 300 

caggccatgc tgagctccga acggcgcgcc agcggcgcga tgctgcgggg catactgccg 360 

60 gagtacgagc cgcgggtctc ggacgtggcg aaccacatgc agctcggcaa actcggcgac 420 
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ctggcgcccg gccagttcgg catcatcctg ggcgccgagc tggcggccta tctcggtgta 480 
tccagcggag acaaggtcac ggtcatcacg ccccaggtca ccgcgacacc ggcgggcatc 540 
ctccctcggc tcaagcgctt cacggtcatc ggcacgttcc aggtcggcat gttcgagtac 60 0 
gaccggaacc tcgccctgat ccagctcgaa gacgcggccc gcctgctgca catggagggc 660 
5 gagatcagcg gcctgcggct caagctcgac gacctgttca acgcccaccg catcgcccgc 720 
gatctcgggc cgaagctgcc gggcgactac tacgtcaccg actggaccca ggcccatacc 780 
aacttcttcc gcgccatcaa gacggagaag cgggtgatgt tcatgatcct cctgctgatc 840 
gtcgccgtgg cggcgttcaa catcgtttcg accctggtca tggtggtgac ggacaagcgt 900 
gccgacatcg ccattctccg cacccagggc atgacgcccg ccagcgtgat gggcatcttc 960 
10 atggtgctcg gcaccgtgat cggcgccgtc ggcaccgtga tcggcggcct cggcggcgtg 1020 
ctcctggccc tgaacgtctc cgagatcgtg cactggatcg aaagccagct cagtatgaaa 1080 
ttcctgtccg ccgacgtgta ctacatcagc gacctgccgt ccaagctgaa ctggacggac 1140 
gtgttccaga ttaccggcat ggccttcctg ctgtccttgc tggccacgat ctatccggcc 1200 
tggcaggcct cgcgggtgcg tccggcagag gaactgcggt atgaa 1245 

15 

<210> 75 
<211> 672 
<212> DNA 
20 <213> Methylococcus capsulatus 

<400> 75 

atgaatgaac cggtcctgga atgccgcgcc ctgcacaagc gcttcgtcca gggcatcctc 60 

gacgtcgagg tcctgcacgg ggtggacctg cgcatacggc ggggccagcg cttggccatc 120 

25 atgggcgcct ccggctccgg caagagcaca ctcctgcatc tcttgggcgg cctggacact 180 

cccaccagcg ggaaggttct gatggacggg atcgatctgg ccgctctgaa tgaacgccgc 240 

cgggcggagc tgcgcaacaa gaccttgggc tttgtctacc aattccatca tctgctgggt 300 

gaattcacgg tgctggagaa cgtcgccatg ccgctcttga taggcggcgc .ctccgtcgcc 360. 

agggcaaggg acgccgccgc ggcgctgctg cgccgggtgg gtttgggaaa acgcatcgaa 420 

30 cacaagccgg gggagctttc cggcggcgag cggcagcggg cggcgatcgc ccgggcgctg 480 

gtgacgcgtc cgaaatgcgt- cctggcggac gaacctaccg gcaacctgga cagcaagacg 540 

gcggagcagg tctatcagct catgctggag ctcaatcagg aattcggtgt gagcttcctc 600 

atcgttaccc acgacgcgtc attggcccac aagatggatg aggtcctcca catggaggat 660 

gggcggctgg tc 672 

35 

<210> 76 
<211> 2439- 
<212> DNA 
40 <213> Methylococcus capsulatus 

<400> 76 

ttgagaatct tcttgggcat gaggcgtctg gtacagatga ggttgtcggc cggggcggct 60 
attgtacgtg ctccgttggc aaagatgaac gcgggccgcg gcggcatggc ggcgctgctg 120 

45 ggcttcgtca gtggcgtgat cgccgtgcag acgctgccgg aactgccgtc gccgatgctg 180 
ctggccggct tcgccatcgc cgcagcgatc ctcttcttct gccgctggtt -tctcggttgc 240 
gcgctgctgc tgggctttgt ctgggcctcg gcgttcgccc tactccgcct gcatgacgac 3 00 
ctgccccacg agctcgaagg ccgggacatc cacatcgaag gcaccgtcgc cagcctgccg 360 
gagccgaatg aacggagcgt gcgcttcgaa ttcgacgtcg accggatcct cggtccggaa 420 

50 gactcccgag ttcccaggca tctccgtctg acctggtacg acaccggccg caccatccac 480 
gcgggcgagc actggcgtct gaccgtccgg ctcaaacggc cacacggcat gctcaatccc 540 
ggagggatgg actacgaact ctggctgttc tcccggaaca tccgcgccct cggctatgtg 600 
cgcgagtcca ccggcaacgt gctgctgaag ccggcgaacc catggctgcc gggcgcgtgg 66 0, 
cgccagttct tgtcggatcg catccatgat acccaggctg gaagcccttt tgacggcgtg 720 

55 atccgtgcgt tggtcttggg cgcggaagac gccatcgccc cgccccagtg ggaggtgctg 780 
cggcgcaccg gcaccgccca tctgatcgcg atttccggct cccatatcgg cctgatcgcc 840 
ttcctggctt acgccgtcac ggcaagagcc accaccctgc tgcacgtgat gcgctgccca 900 
ccgccggccc tggcggccag cgcggccatc accgcggcag ccgcctattc cgccctcacc 960 
ggcttcgcga taccgacacg gcgggcgctg ctcatgatcg cgatcgccat gggcggcatc 1020 

60 atcgcacagc gccacctgcg ccccgcccgt acccttgcac tggcgctcgc cgccgtcgtc 1080 
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ctgctcgacc cgctggccgt gacctcgccg 
ttcatcctct atctgctgac cggccgcctg. 
tggaccaact gggctaccag cctcggcctc 
atctccttgg tctcgccctt ggcgaacctg 
5 acacctctgg cgctgttcag cgccctggtg 
ttgatgggat tcacggaaac gctcgtcgcc 
gccctatcct gggctcaatg gcagcatgcc 
gccttaggcg tagcggtgct gatggtcccg 
ttcctgctgc tgccggccgc gacccatgcc 

10 ctcaccgtgc tggacgtcgg ccaggcactg 
cttgtgttcg acaccggcgc acggctgagc 
gagccttatc ttcgcagccg cgacatctcg 
gacaacgacc acatcggagg agccgccgcc 
ctgagcagcg caccggacaa acttttccat 

15 . aactgggaat gggacggagt gcggttcgag 
gagggagcaa acccgggcgg caaggaaaac 
gcccagggca gcgccctgtt gaccggcgac 
agacgccacg gcaccgcgct ggccagcgac 
acctcatcca gcccggaatt cctgagcgaa 

20 ggctaccgca accgctgggg attcccgagt 
ggcatccggg tgttcgacac cgccagcggc 
ggtccaggga ccgagatcct tccctaccgt 
gcgatcagga cagaacgccc tgccggcgca 

25 

<210> 77 
<211> 1377 
<212> DNA 

<213> Methylococcus capsulatus 

30 

<400> 77 

atgacggaga tcgcctccac caaggcacgc 
tcggacgagc ggctcgacca ggagttcaac 
gccttcatcg ccagccaaag gagcgagggg 

35 cccggcttct cgggcggcaa caccgagcgc 
. . cagcgcgggc tgatcgacat cgtggtggtc 
ccggactttt ccaagatggt. cgaggtgttc 
acccagcagt tcaacaccac gacctcgatg 
ttcgcccagt tcgagcgcga ggtcaccggc 

4 0 aagaagaagg ggc tgtggat gggcggcgtg 
cagctggtgg tcaaccaggc cgaggcggcg 
accatcggct cgccgacgca gatcgccgcg 
gcgtggacga cccaggacgg gcgggtgcgg 
cacaaggtgc tgcgcaaccg catctacctc 

45 cccggcgtgc acgagccgat catcgagcgc 
gcccgcgaca gccacgcgcg gtcggtggac 
ctgcgcggac tgctgtacgc gccctcgggc 
aacggccgca agtaccgcta ctacgtctcc 
aagagctacg agcgcctgcc cgctggcgag 

50 accgtgctca ccagccccga atccgtcgcc 
gcactgatcg acgaggccac ggtcgtgatg 
cagcttttcc cggtcgagca gcaccgcatc 
gtccacaccg acgagatgca gggcatccgg 
ttgatcggcg agttcgcccc caggagcatc 

55 

<210> 78 
<211> 624 
<212> DNA 
60 <213> Methylococcus capsulatus 



gggttctggc tgtccttcct ggcagtcgca 1140 
catcgccccg gtctcgtcgg cgggctggcc 1200 
gcgccggtgc tgttgttctt cttcggccag 1260 
ttcgccgtac cggtgctggg cctggcgatc 1320 
ctcctggtgt ggcccgcagt gggggaggtc 13 80 
tggagctgga aagcgctcga atggctctcc 1440 
gccccgccgt ttccgatggc gctactcgcg 15 00 
cgcggcattc cgggacgctg gctgggcctg 1560 
cccgctccac ctccggaggg cagctaccgg 1620 
gccagcgtcg tggaaaccca tgcccacacc 1680 
gacagcttcg acacgggcac ggcagtactg 1740 
gccatcgata ccctggtggt cagtcatggc 1800 
ctgctacggc gcttcccggt caccgtggcc 1860 
cccggcgcaa gagcctgcca cgcggggcaa 1920 
atgctgtggc cgcccgcccc ggggagcgcc 1980 
gacatctcct gcgtgatgaa gatcagcgcc 2040 
atcgagcgcg acgccgaatc cgctctggtg 2100 
gtactgctcg cgccgcatca cggcagcaag 2160 
gtacggccat ccaccgttct ggtttcggcc 2220 
ccccaggtga tggaacgtta ccggcgcttc 2280 
ggcgcattga ccgttctgcc cgctgccgac 2340 
ctgcgccacc gccgctactg gcacgacacc 2400 
gatcctcga 2439 



aagcgctgtg cggtctactg ccgggtgtcc 60 
tccatcgacg cgcagaagga agcgggccac 120 
tggatctctg tcgccgacga ctacgatgat 180 
ccggccctga agcgcctgat ggtcgatatc 240 
tacaagatcg accgtctcac gaggagcctc 300 
gagcgccacg gcgtgtcctt cgtctcggtg 360 
gggcggctca cgctcaacat cctgctgtcc 420. 
gagcgcatcc gcgacaagat cgccgccgcc 480 
cccaccatcg gctacgacgt ggtcaaccgc 540 
gtggtgcgcc gcatcttcga ggagatgttg 600 
cggctgaccg ccgagggcat cacgaccaag 660 
accggcacgc gcatcgacaa gaagtacatc 720 
ggggagttgt cgaaccgggg ccagtggtac 780 
gagctgtggg accaggttca cgcggtgctg 840 
accaagatcc gctcgcgcaa -cgacgcgctg 900 
gagcggatgt acccgaccta ctcgcgcaag 960 
aagtccgaga gccggttcgg cgcacccggc 1020 
atcgaagcgg cggtggtcgc ccagatccgg 1080 
gccgtcgtgc gtcacgtcca acgccagggc 1140 
gcgatggggc gcctcaacga cgtgtgggat 1200 
gtcaacctga tgatcgagcg catcgacctc 1260 
gtgaagtggc gcgaactggg ctgggacgcc 132 0 
ggcgccgagc tgctggaggt cgaagca 1377 
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43 



<400> 78 

atgcccgcat tccgatacct gattgtcctg ccgctgctgt gctgggggtt cgcctcgcag 60 

gcggagacca caccgcagag ccgcctgaag agcttcctcg attcggctcg cactttgcag 120 

5 gccgacttca cccaggtccg gctcgacgaa agcggtcggc cccggcagga gagcgggggt 180 

tccttctatt tgcagcggcc cggcaagttc cgttgggatt acaccaagcc ctaccggcag 240 

caaatcgtct ccagcggtgg caaggtctgg ttctacgacg tcgacctgga acaggtgaca 300 

gccaagaggc tcggccaggc cgtgggttcg acgccggccc tgctgctgag cggcgaaatg 360 

gcgctggagg acaatttcac catcgaggac caggggaccg aggagggcat gtactggatc 420 

10 aagctggtgc ccaagtcgga agaaggcgga ttccgctacg tgctgatcgg gctcgaaggc 480 

gacaagctgg ccggtatgga gctgagtgac aatttcggcc agttgacgcg catctatttc 540 

gccaatctcc ggaccggcat caccttggac cccaagctgt tccagttcag cccgccagcc 600 

ggagtggatg tgttcgagga caag 624 



15 



20 



<210> 79 
<211> 1734 
<212> DNA 

<213> Methylococcus capsulatus 



<400> 79 

ttgacccaaa gccgaaccgc gccatcgtcc tcaaatggcc cgccttcgat acctgtcgtc 60 
tgcggacggg agtctggtac tctctgtcac ctctttggtc ttctcggttc ccgatttctg 120 
gcacgccccc ttgggcccag cggcagcgcc ggggcttgcc ttacactcac caacattcat 180 

25 ctcggcatgc tcgaatatat attgacatac catcgcggcc ttttcgctac gctgttcctg 240 
ttgcccatat cagtcattta cggcgcctac gtaactctga gaaaccgcat catttttctc 300 
tgtcatagtg cacccgccag acatgatgaa aaagtcagac gagtgatcag acagatcgat 360 
ctatggaaag agcaaggatg caaagaaaaa ttatgcacgg gtcgttcggg atggaaaagc 420 
atgagcgagc tcatcccaat atataaatat tcccacagaa aaattcatat tgatttatat 480 

30 gatattctgg aaatcgacgt gagccggcgt gtcgtgagag ttgaacctct ggtcacgatg 540 
gggcagttat cctccacctt gaaggtcgag ggatggatgc ttcccgtggt tcccgagctg 600 
aatgacttga cggtgggcgg acttatcatg gggttcggcg tcgaaaccag cagccataga 660 
tacggtctat ttcaacatat atgcgaatct ttcgagatca taacggcaga aggaactttg 720 
gttacctgca gtcgcagcga gaatccagag ctgtttcatc aaattccatg gagccatggc 780 

35 acactcggtt ttcttgtggc cgctgaactc cagataatac ccgcaaaaaa atatgtacga 840 
ttgcattatc agcccgtatc ttctttgaac gaaatggcga agctgttcga gtccgaggcc 900 
aggaacaccg ataacgattt cgtggaaggg atcgtataca accgggacgc agccgtcatc 960 
atgtgcggca gactgatgga. cgcagcagga cacgacggcc ctgtcaatcc cataaaccag 1020 
tggtataaac cctggttctt caagcacgtg gagaatcgcc tccggtcgaa ctcgaacaac 1080 

40 gtcgaataca ttcctttgga ggattacttt cacaggcata caagaagcta . tttctggatg 1140 
atgaaagaca tcatcccctt cggcaaccat ccgctgtttc gggttctgct ggg'ctgggcg 1200 
atgccgccac gtatcgaact tctgaagtat acggaaactg aaaccaccag agagctcagg 1260 
gagcgccatc agatgattca ggatatgctg atgcccatac gatatctcag taaatcaatc 1320 
gagtatttcg acgagcatac tggactctat cctctctggc tatcacccat gtcgatccgg 1380 

45 cggaacagtg aggatatcgg gtttgtccgt cccttctgcg acgaaaacgg cgtcgaggat 1440 
gagctgttcg tggatatcgg cgcttacggc actctgaaaa agaaagacag -agatgccagg 1500 
gatgtgctcg gcttgctcga acaattcgtc ctgcagcatc acggatatca ggcgttatat 1560 
gcgaaaacgg ctttgagcca caccgatttc cgtcgaatgt tcaatcatgg cagctatgat 1620 
cgtctgcgcg aaaaattacc gttatgcaag ctggcattcg acgaggtata cgacaaagta 1680 

50 tcgactgcgg gccgggcatc ccccgttgaa gtccgtcgga tgaagaaaaa gcat 1734 

<210> 80 . . 

<211> 1461 
55 <212> DNA 

<213> Methylococcus capsulatus 



60 



<400> 80 

atgatcttca actccgtcac ctatctgctg ttcttagggg tcaccgtggg 
ctattgccga aacgccccag gttatggctg atactcctgg ccagttccac 



cctgttctgg 
gttctatgga 



60 
120 
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ttctggcggc ccgagtttct ggcggtgatg ttcctgtcgg cggccacgga ttacttcgtt 180 

gccttgcgca tggaggccac ggaggtccag gcccggcggc gggggtggtt actgctcagt 240 

ctcggggtca atctggggct gcttggctat ttcaagtatc tgttcttcat cgtcgataat 300 

gccgtcgccg tgctaaatct actgggcgct gaggtgcgtg cgccggcgct gaatatcgtt 360 

5 ctgccgctgg ggatcagctt ttacaccttc gaaaccatca gctacgtggt ggatgtttac 420 

cggcgtttca ttccagcgga acgcagtttc gtcatgtacg gctgtttcgt gacattcttc 480 

ccgaagctgg tggccggccc aatcctgagg gcggcggaga tgctgccgca attcacagcc 540 

gaacctgtgt ttcggcccgg tgccttcgtc agtggcctgc ggcggattgt cttcggcctg 600 

ttcttgaaag tggcgctcgc cgacaacctc gctcctctgg tcgatgacgg cttcatgcag 660 

10 cccatagccg cgttgagcgc cctcgacgtg ctgacgctgg ctttcctgtt cggctttcaa 720 

atctatttcg acttctcggc ctattcgagc atcgccattg gctctgcccg actcatggga 780 

attcacgtgc cggagaactt caattttccc tatgtagcca gttcgcccag ggatttctgg 840 

cggcgctggc atatttctct gtcgagctgg atccgcgact atctctacct tccgttgctg 900 

ggggtaaagg tgcgggatcg gtcgtccggg ggattgtcgg tggacgtggg tacgcccggt 960 

15 caggctaccc ggcatccgtt gtttgcgctg tttatgactt gggcgatcat ggggctgtgg 1020 

cacggcgcta actggacttt cgtgctctgg gggctgtatc acgcgagcct gatcgccggc 1080 

taccggacac tggccggcca aacggtatcg ctgccggttt ggctgcgggt ttggggcggc 1140 

aggttcatca cgctgccttt ggtgatgctg ggctggattc ccttccgcgc ccagtccgtg 1200 

gacgatgcgc tggcaatgtt cgcaaaactc acctccccgc aaaattactt gtggctgggg 1260 

2 0 atgcgggaaa atacctatct cattgcggcg ctggtgtttc tggccagctt tatcgcctat 1320 

ttaatgcatg agtatggcga gcgatatatc cggcgttgga tctggatgga , ctttgcgctg 1380 

gaaaccatga cgatgagcgt ggttctggca ctcgttttcg tgttcctgcg ccccatcaac 1440 

cagtttattt atttccaatt t 1461 

25 

<210> 81 
<211> 654 
<212> DKA 

<213> Methylococcus capsulatus 

30 

<400> 81 

atgcgggcga tgaaagggga cgacagaacg ggctggggag aggaaaccgt gtcctcgccc 60 

aatcaggacg acaggccgtg gggggagacg atctccctga tcgtgatcca cggcatcagt 120 
cttccgccgg gtcggttcgg cggtccctgg atacggcact tgttcaccaa cactctcgac 180 

35 ggcaccgtcc atccattctt tgagtctatt cggcacctta gggtgtcggc ccatgcactg 240 

atacggcggg gcggtgaagt cgaacactat gtgccgcccg atcgtcgggc gtggcatgcc 300 

ggcgtgtccg agttccgggg acggagtgcc tgtaacgact tttcgatcgg aatcgaactc 360 

gagggaaccg acgatcttcc ctaccggcgg gaacaataca ggagtctagc .ggctctcgtg 420 

gcggagctga tggcgcgtta tccggcgatc accgaggatc gcatcgtggg acacagtaca 480 

40 atcgccccgc agcggaaaac ggatcccggt cccgctttcg actggggatg cttctatcgc 540 
. gaactggcga agcagggagg gcgccgccag accgtcgatg gcgagccggg tcgcgtgagg 600 

gaggtcagcc tttctcacga tccgccatca tgcgttcgag tatcggccgg aaaa 654 



45 <210>' 82 

<211> 1053 \ 
. <212> DNA 
<213> Methylococcus capsulatus 

50 <400> 82 

atggtggaac gccgaacgct gagcggacca ccgccccacg gaacgccggt accaggattt 60 

cggcccggca aatcgcgatc tgttaaaatg cgcggatcgt cttttccagg ttttccttcg 12 0 

accgtggcca gtcacaccct ccgcatagcg acccgcaaga gcccactggc tttgtggcag 18 0 

gcagaatacg tcgcatcccg tcttcgggca gcccaccccg acctccgggt cgaactggtc 240 

55 gggatgacca cccggggcga caaactgctc gatgctccac tcgcgaaagt gggcggcaag 300 

gggttgttcg tgaaggagct ggaacagggc ctgctcgagg gcagggccga catcgccgtc 360 

cattccatga aggacgtgcc agtcgaattc cccgaagggc tccatctcgc cgccatcctg 42 0 

gaacgcgaag acccgcgtga cgctctggtc tcccaccgtt accggagctt cgcggagttg 480 

ccggccgatg cccgcatcgg cacctccagc ctgcggcgcc agtgccagat caaatgccgc 540 

60 ctccccggct gctccctgta cgatctgcgc ggcaacgtca acacccggct cgccaaactg 600 



10 
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gacgcgggtg agttcgacgc catcgtgctc gcctctgccg gcctgaaacg gctcggcttc 660 

caggaacgta tcgccgaaac actgacaccg gaacaatgcc tcccggccat cggtcaaggg 720 

gcgatcggcg tggagtgccg gagcaccgat acccggacca acgccctgct ggtgccgctg 780 

caccatccgc ccacggcgtg gtgcgtcctg gccgaacgcg ccatgaaccg acgcctcgac 840 

ggcggctgcc aggttccgat cgccggtttc gcccagctcg aaggcgacac cctgagcctg 900 ■ 

cgcggactgg tcggcaaccc ggacggctcg ggcatcatcc gcgccgaagc cgtcggtcac 960 

ccgtccacct tcgaggcact gggaaagcgg gtcgccgagc atctgctcga ccagggcgcc 1020 
gacgaaatac tccggcgcgt ttacgccaca ccc 1053 

<210> 83 
<211> 2043 
<212> DNA 

<213> Methylococcus capsulatus 

15 

<400> 83 

atgagcccgc cgccctcctt gtcggggatg cgcgtcctcg tcacgcgacc gaaggaacag 60 

gccgaacccc tgtgcaggct gatcgaaacg gcaggcggca aggcggtccg tttccccctg 120 

ctcgacatcg agccgagcgc gcaggcggaa gagggagcgg ctctcctccg gcaggcatcg 180 

20 gattgggact ggtggatctt cgtcagcgtc aacgcggtga .accgggcccg ggctctggat 240 

gtgcttcggc cggacggtgc cgggccgcgc atcgccgcca tcggcaaagc cacggccgat 300 

gccctggtcg acggcgggat tgccgtggac ctcgttccgg aatcgcaggc caattcggaa 360 

ggactgctgg agacgccccc gatgcgggac gtcgcaggcc ggcggatcct catcgtgcgc 420 

ggcgagggcg ggcgggaaac gctcaaggaa cggcttgtcg aacgtggggc actggtccag 480 

25 tatgccgagc tgtaccggcg ggtgccggtg cacacgggtg ccgaagcact gatcgaaggc 540 

ctgcggaccg ccgggctcga catgctgacc gccaccagcg gcgaagccat cgagcatctg 600 

taccgcctgg ttccacccga ggaccggccg cggctggtcg agacgccgct ggtcgtcatc 660 

agcgaacgat tgaaaaatca agccggatcg ctgggtttcc ggcacgtgaa ggtggccgac 720 

gccgcatcgg atgccgccgt gctgcaagcc ctggaggatg tcgcagcccg tttggcatcc 780 

30 ttgcgagccg. cgcccaacga cggggataag ccattggccg aggaagaaaa acaaatgacc 840 

gaagcgccgc aatcaccggc. agccggggaa gtctcccgac acccgcacgg caacgctgcc 900 

gcgcctccgg tgcatccgcc gcgcagatcg cgggtagtcg cctggctggg ctactcgatg 960 

ctggccgcca ttctgctgct ggccaccgcc ggctatttcc tgatccagga actgcgctcc 1020 

aagcaggagg gtctgggcgg cgagctcaac aagggcgatc tgcacttgct ggaactcagc 1080 

35 cgccaggtca gcagcctgca gactcaactc gccaccctcc attcccagtt cgccaccctc 1140 

cagtcccagc tcgggacgga ggacagcaag ctggagcgtc tgctcggcga gcaatccgcc 12 00 

agtttcggcc agaggctcga ggacagccgc aaagaactga cgcggtccat cgagaccctc 1260 

cagcgtcaac taagccggac ccacagcgat gtcctgatcg cggatgccga atatcttttg 1320 

ggcattgcca atcagaagct gcacctcacc ggtgacgtga aatccgtcct cgaagccatg 1380 

40 aaggccgcgg accaaagact ccgtgacagc gacgaccccg gcgtgttcaa ggtgcgggag 1440 

gtcttggcgg aggaaatcaa ccgactcgag gccttccagc cgcccgacgt ggtcggactg 1500 

tcggccaggc tgctggcgat tgaagccaag . acgcgggagc tgccgctgtt cctgccacat 1560 

cccgacatgt cgaaggaacc gcgcgagacg tccaagccca aatcaccgga acccgaaacc 1620 

ggcgatgccg tcgagtccac cctcgagcag ctcaagggac tggtcaccgt gcgccgcagc. 1680 

45 gaccgccccg tgcatgccgt cctgactccc caggaggccg ccggcctccg ggaaatcctg 1740 

ctgctcaaac tggagatgac ccgcacctcc ctgttgcgcg gcgacgatgc actgttccac 1800 

agcaatctgg aatccgcaaa cgcctggctg aacgaaaatt tcgaccgcga gtcccccgcc 1860 

ttcaaggaca tctcggacga tctccgggcc ctggccggcg tccagctcaa ggccgccttc 1920 

cccgacatca gcggatcact cgccttgctc cgcaacatcg aaaaactgcg gctcgaaacc 1980 

50 gaccccgtcg caccggcaag cacggccgcc cccgccggga atgaagcgcc gggagacaga 2040 
ccg 2043 



<210> 84 

55 <211> 1272 

<212> DNA 

<213> Methylococcus capsulatus 



60 



<400> 84 

gtgagaagac tcgctattgc ggccgcgatc ctggccctcg tcgccggggc ggcgtattac 60 



WO 02/055655 



46 
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gtctaccgcc atttcctggc ccagggcgat cccggctacg tcatcatcgg ctacggcccc 120 
tggacgctgg aatcttccct ggtggtcctc gctggtgccc" tcaccctggc cttcattctg 180 
ttctatgcca gcatccgcct ggtcatccat gccatgcggc tacccaagat actgcggcag 240 
cgcggcggcc accggcgtaa ccggcaatcg caggaggcgc tcatcacggg cctgatcgaa 3 00 
5 tccgccgaag gcaactggga aaaggccgag aagacgctca tccgccatgc ggccgacagc 360 
ggcgttcccc tgatcaacta cctgaccgcg gcccgggcgg cgcactcgcg cggggcggcc 420 
gagcaacgtg acgaatactt gaaactggcc cacgaagccg tgcccgaggc ggaaatcgcc 480 
atcggcctca cccgggcgga actgcagctt tccgacaaac agttcgacca ggcgctggaa 540 
tcgctgtcgc agctcaaccg gatcgctccc acccacgcaa ccgttctgag actgctccat 600 

10 caggtctatg cccagatgga agactgggaa ggcctgcgca acctcatccc cagcctccac 660 
accaacaagg tgatgatgga agcggagatc aaactgctgg agaccgaaac ctacagcgcc 720 
ttgctgaagc agcacgcaga gacgcgcgat gccgcgcgcc tgaaagcgct ttgggagaac 780 
atcccggccc atatccgcaa ggccaccggt atcgaaacgc tgtatttcgc cgccatgatc 840 
gatgccggcg caggaccgga aatcgaaccc gccgtacgcg cgagtctgga ccgcgaatgg 900 

15 agtcaaaccg tcgtggtcct ttacggctgc atccagctgc ccgaccccgg cgagcaactc 960 
gcccgggcag agcagtggct ggtccgccac agcaacgacg ccgtgctgct gcgggtgctc 1020 
ggcaagctcg cggtactcgc ccggcagacc gaatccgccc tgcgctatct cgaccggagc 1080 
ctggcactgg aaccgagcgt ggaggcctgc cagctcatgg gcgacctgct cctggagcgg 1140 
aacgagacgg cggcagcctg tgactgtttc cgtcgaggac tgctgctcgc ttcgaacgaa 1200 

20 gtcatcgccc agatcgaccg aaacccccgc ggcgaatccg aacccgccgg gttcgacacc 1260 
gaaacgccgg ac 1272 



<210> 85 
25 <211> 351 
<212> DNA 

<213> Methylococcus capsulatus 
<400> 85 

30 ttgcgcatcg tactggcgcc ttcgagccgg gccgtgctgg cggagcgtat cgccgagcgg 60 
ttcaggcgga tgttgaagaa gggttttctg gaagaagtcg aggcactcta tcggcgcggc 120 
gacctgaacg aaaccctgcc ctccatccgt gccgtgggtt accgccaggc ctggggctat 180 
ctccagggcg actacggctt cgatactttc gtggagcgcg ccatcatcgc cacccggcag 240 
ttcgccaagc ggcagtgcac ctggctgagg aaggagaccg aggcgacctg gctggaaacc 300 

35 ggaacccccg gattgagtga cagagcggcg aaggaggtga gggcacggct a 351 



<210> 86 
<211> 837 
40 <212> DNA 

<213> Methylococcus capsulatus 

<400> 86 

atgccatcga accgcctggc cctgttcgtc gtactgtccg ccttcgtcag ccatgccgca 60 

45 gcgagccgcg actggggaga cgtctcctcc cccaccgcag cgacacccga agccatcggc 120 

gaaacggggg cgggatgcct ggccggcggc gtccgcctcc cccccgaagg -cgagggctac 180 

aaggtcatgc acctcgaacg caaccgcaac tacggccatc cggacctgat ccgcagcatc 240 

atcgacctgg gacacgcgac cgcgcaaggg cattggggcg aactccatgt cggcgatttg 300 

tcccagccac gcggcggacc gatgcggttc ggccaccgca gccaccagac cggcatcgac 360 

50 gcagatgtct ggttcgcgct cgacccgaat ctgatccgca acgccgacgg tctacgcagc 420 

aacattcccg cgccgtcgtt gctgactccg gaccagaccc ggctcaacca catgctgtgg 480 

gacatccgcc atgcccgggt actggaaacc gccgcccgcg acccgcacgt cgaccggatc 540 

ttcgtcaacg cccacatcaa acaggaactc tgccgctcgg tacggggaga ccgctcctgg 600 

ctgcggaaaa tccgtccctg gcaccgccat gacgaccact tccacatgcg tctcgcctgt 660 

55 cccaccgaca gtcccgactg tgtaccgcaa aaaccgctcg aacccggcga cggctgtgac 720 

gcttcgttgg actggtggct gtccctcccg cccctccggc cactgcccga caaccatcac 780 

gggccggccc cctcgcccgc cctgccccgc gtctgcaggg cggtattgaa tggccgg 837 



60 <210> 87 
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<21X> 567 
<212> DNA 

<213> Methylococcus capsulatus 

5 <400> 87 

atgcacttca acctgcccac ttatctgacg 

acggtggcgt tctatctgcc ctggagcggc 

atcgccgcga tcaccgactg gttggatggt 

cgcttcggag cattcctcga ccccgtggcc 

10 ctcatcgtac aggccgaacc ccggccgctg 

agggaaatca ccatcgcgtc gctgcgcgaa 

gtcgaggtat cggccctggg caaatggaaa 

ctgctgctcg gtctggacat accgcacggc 

gtggtttccg cgaccctcac gctgtggtca 

15 gtgttcaagg caggtgccga ggccgaa 



ctgctgagga tcgtcctcat cccggtcctc 60 
gcccacgtcg tcagcggcgt cattttcgca 120 
tacctcgcgc ggcgaatggg tctggccacc .180 
gacaagctga tggtcgcggt cgcgctggtc 240 
atcgcactag cctccgccat catcatcggc 300 
tggatggcag aaatcgggca gcggaaacgg 360 
accaccttcc agatgctggc gatcaccctc 420 
ggggtcaaga cgacgggcga attgttgcta 480 
atgatcgtgt acctccaggc cgccatgccc 540 

567 



<210> 88 
<211> 2718 
20 <212> DNA 

<213> Methylococcus capsulatus 

<400> 88 

atgcttggca agcttgtcaa aaaagtcgtc ggcagccgca acgaccgcat catcaaacgc 60 

25 aagaggcgtc tggtcaagaa gatcaaccag ctcgaaccca cgattgcggc gctgagcgac 120 

gaggcgctcg gacggaagac cctggagttc cgggagcggc tgagcaacgg tgagacgatc 180 

gacgatctgc tggtggaggc attcgcggtg gtgcgggagg catcgcggcg ggtgctgaac 240 

atgcgccatt tcgacgttca gctgatcggc gccatggtgc tgaacgacgg caagatcgcc 300 

gagatgaaaa ccggcgaagg caagaccttg gtggcgactc tcgccgccta tctcaacgcg 360 

30 ctgccaggca agggctgtca cgtggtgacg gtgaacgatt atctggcgcg gcgcgacgcc 420 

gagtggatgg gcaaacttta cggttttctg gggttgagca ccggcgtcat cgtcagcaac 480 

ctggaccagg agcagcgccg gcgggcctat gcttgcgata ttacctacgg caccaacaac 540 

gaattcggct tcgactacct gcgtgacaac atggcgttca ccctggatca gcgggtgcag- 600 

cgcgatccgt ttttcgcgat cgtggacgaa gtggactcca tcctcatcga cgaggcgcga 660 

35 acccctctga tcatctcggg tccgaccgag gatcgcagcg acctctatca caaagtcaat 720 

gccctgattc ctcatctgac ccgccaggaa aaggagggcg ggcccggcga ctattgggtg 780 

gacgagaaag cgcgccaggt ctatctgacg gagagcggcc acgagaccat cgagcggctg 840 

atggtggaac agggattgat cggcagcgat gaaagcctct acgacgccgt caacatccgc 900 

ctcatgcact acatcaatgc cgctctgaaa gcgcacgcgc tgttccagcg cgacgtggac 960 

40 tacatcgtgc gtgacggaca ggtcatcatc gtcgacgaat tcacgggccg cgccatgccc 1020 

ggccggcgct ggtcggaggg gctgcaccag gcggtggagg cgaaggaaaa cgttccggtg 1080 

cacaacgaga accagacgct ggcctcgatc accttccaga attacttccg cctgtacgaa 1140 

aagctggcgg gcatgaccgg tacggcggat accgaggcgg ccgagttcca ccagatctat 1200 

ggcctcgaag tggtcatgat tccgcctaac cggccgatga tccggaacga catgggggat 1260 

45 ctggtctatc tgaccgcccg tgagaaattc gccgcgatcg tcgaggacat caagtattgc 1320 

gtcgaacacg gcaagccggt gctggtcggc accacgtcga tcgagaactc -ggaactgctg 13 80 

tccggcatcc tgcgccaggc cggtgtgccg catcaggtgc • tcaatgccaa gcatcatgag 1440 

caggaagccc acatcatcgc ccaggccggt cggccgggag cggtcaccat cgccaccaac 1500 

atggccggtc gtggtacgga catcgtgctg ggcggtagtc tggaagagga tctggctcat 1560 

50 gccgaccccg ccatggccga acaggttaag gccgagtggc agcagcgcca tgatgccgcc 1620 

gttgctgccg gcggtctcca cgtcatcggc tccgagcgcc atgaatcgcg tcgcatcgac 1680 

aaccagttgc gcggccgttc cggacgtcag ggggatcccg gttccagccg cttctatctc 1740 

tcactggaag atcccctcat gcgcatattc gcttccgacc gggtggcggt gctcatgcaa 1800 

cgcctcggca tgaaggaagg ggagtcgatc gaacatccgt gggtgacccg cgccatcgag 1860 

55 aatgcccagc gcaaagtgga agcgcgcaat tttgacatcc gcaagcagtt gctggaatac 1920 

gacaacgtcg ccaacgacca gcgcaaggtg atctaccaca tgcgcaccga gctgatgcgg 1980 

gccgacgata tctccaggac catcgaggat atccgtcacg acgtgctcgg tcggatgttc 2 040 

gccgagcacg tgcctccgca cagcctcgag gaacagtggg atgtccaggg cctgcaggag 2100 

gtgatcgagc gcgagatcgg cttgagtctg cccatacagc gctggctgga tgacgagccc 2160 

60 gacctccacg aggagacttt gctggagcgt atcattcagg aagccgacgc tgcttacgca 2220 
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gccaaggtcg aggcgatcgg gacgcaggtc atgcgccatt 

caggtgctcg acaatgcctg gaaggaacat ctggcctcga 

atccatctgc gcggctacgc ccagaaggat cccaagcagg 

gagatgttca ccggcatgct cgacagcatc aagcaggaag 

5 gttcaggtcc attccgagga agaagtccag gagatggagg 

gaaatgcagt tccagcatgc cgaggtcagc gcgctgaccc 

ccaccggaag aatccgaagg ctatgcgatt cccgaaggtc 

ggcgaaaaga tcggccgcaa cgatccttgc ccgtgcggtt 
tgccatggcc gcctcgcc 

10 

<210> 89 
. <211> 2277 
<212> DNA 
15 <213> Methylococcus capsulatus 

<400> 89 

ttgacggtcc cctctacgcg catgatccgc aagctcctct acctgtcggt gttagcctcg 60 

acgatcgccc tgaccgtcta tctcgcccat caggatgccg tgatccgcga aaaattcgag 120 

20 gggcgacgct gggccttgcc cgcccgggta tacgcaatgc cggtggagct ctatgccgaa 180 

gcaccgattg ctgcagatca actggtgtgg atgctggatc agctcaaata ccggaacgac 240 

cccggcctga cctcgcaagg cagctacacc cgcaagggca acgagatacg gctccgaacc 300 

cgggagtttc tgtttcccga caaatccgaa ccctccagcg aagtccgcgt cgaattcgcc 360 

ggcggtagcg tgcgcgcgct ggagagcctg gattctgacg accacccctc cctggtacgg 420 

25 ctggatccgg tgcagatcgg cagcttttac cccgcgctga aggaagaccg gatactggtc 480 

aagctcgacg acgtgcccag gccgctgatc gacgcactgc tggcggtcga agaccgtgat 54 0 

ttctatgaac atttcggcct ctccgccaag ggcatcctgc gggccgcctg gcagaacatc 600 

aaggcaggcg gcttcgtcca gggcggcagc acgctgactc agcaactggt caagaatttc 660 

tttcttagtg ccgaacgtac gctggggcgt aagatcagcg aggccttcat ggcgctgatt 720 

30 ctggaagccc gctaceigcaa ggctgcgatt ctcgaggctt atctcaacga aatctatttg 780 

ggccaggatg gcacccgcgc catccatggt ttcggtctgg cgagccagta ctatttcagc 840 

cgtgccctca acgaactgga actgcatcac gtggcgctgc tggtcgcctt ggtgcgggga 900 

ccgacctatt acgatccgca caaacacccc gagcgcagcc . gggaaaggcg cgatcgcgtg 960 

ctggatgcca tggcggaaca gggtttcatc acttccgccg aggccgacgc cgccaaacga 1020 

35 cggccgctgg acgtggtcaa gaacccacac caggccatca gccgttatcc ggcctttctc 1080 

gatttgatcc ggcgccagct tcaggaacag taccgtcccg aggacctgac ttccgaaggg 1140 

ctgcgcattt ttaccacact cgacgtcttc gcccaggagc atctggattc ggcgatcgcc 1200 

aagaccctgg cacggctcga ccactccacc cggccggaag aacggttgga aaccgctgcc 1260 

atcttcaccc ggcgctccaa cggcgagatc gcagccttcg cgggcagccg cgatgtcgag 1320 

40 tcgtcgggct tcaaccgcgc gctcgattcc gcccgtcaga tcggctccct ttacaaaccg 1380 

gtggtgtatc tcactgccct ggagcagccc agcggctata ccgtcgccac cc'ccctgctg 1440 

gacgaaacqa tcaaaatcga cggcggcggc aaaccgtgga cgcccaggaa ttacgatggc 1500 

agggaacacg gacaggtgec gctccacacg gctctggccc agtcgtacaa cctggcgacg 1560 

gtacggctgg gccttgccgt cggcgtcgaa cgcaccgccg agacg.ctcag aaaactgggc 1620 

45 gtaaaccgcg aggtggaaac ctatccctcg ctgctgctgg gcgcggccaa cctgtcgccg 1680 

atcgaggtgg ccactcttta tcagacgctc gctagcgacg gtttcgtcac accgctgcgg 1740 

ggtatccagg ccgtgctctc gcacgacggc gggactctgc agcggttcgg gctggaactt 1800 

cgacaggccg tggagccggg agcaatctat ctgctgaata ccatcctcca ggaggtcatg 1860 

agcgagggca ccggccgttc tgtctatgcc taccttccgg aaaacttcca tgtcgccggc 1920 

50 aagacgggga cgaccaacga catgcgcgac agctggttcg cgggtttcag cggcgactac 1980 

accggggtgg tctgggtggg gcgcgacgac aaccgctccg cgggtctgac cggggcccgg 2040 

ggagcgctgc agate tgggg cgccaccatg cagaagctgg cgaaggaacc ccttgatctc 2100 

atcccgccgg agaatatagt catgetgega gtcgaccgac aaaegggget gcgcgccgac 2160 

gacggctgcc ccgacgccca tgaattgccg ttcatcaaag gctcggaacc ageggectgg 2220 

55 gcaccctgtg ccgaaggtgg ggaaacegge ggagattctt ggttccgacg actgttc 2277 



<210> 90 
<211> 1314 
60 <212> DNA 



tcgagaagtc ggtgatgctg 2280 
tggaccatct gcgccaggga 2340 
aatacaagcg ggaggectte 2400 
tggteggcat cgtctcccgt 2460 
ageagggecg tcagccccag 2520 
tcgaggaacc tcccgccgca 2580 
cgcggccttt cgtgcgttcc 2640 
ccgggaaaaa atacaagcag 2700 

2718 
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<213> Methylococcus . capsulatus 
<400> 90 

atggcccgtc acacggcgat tcccggaccc ctgggaaaac gccccctttg gcactggcgt 60 
5 ctgtggctgc tcccgctgct gaccctggtc accagtctgc tgccacggat cgtcgattgc 120 
atcgtggcgg gagcgttgct gattctgctg gcaccgctgc tgctgcttcg cgcgctcgtc 180 
gccaaactgc gcgccggacg ggtcttcgcc gccacggaga aagtcggccg tttccaggtg 240 
ccgttccggc agctcgcctt tgccgacgat gcccctgccc gcgacttggc tgtcctgctg 300 
aatgtattgt ggggagacat ggctttcgcc ggaccgcgtc cgttgagtcc cgaggaggcc 360 

10 gcggcggtgc cggcgtccca gagcatccgt ttccgcctgc ggccggggat tttctcgccc 420 
tacacgttgc gatccaggat cgggatcgcc tatgagggcg aaggggagct ggaccgcgag 480 
ttctattaca ccgaaacggc ggcgggcaat ctcggcctga tgttgcgcac tggcgtcggc 540 
ggcttggtcg ccggcgatgc catacggccg gcgccggacc agctggagtt cttcggtgtc 600 
gccatcgcca ataccaccat gagcgaggcc atcgactgga tcgtccgccg cgtccgtgaa 660 

15 gaccgtcctg ccaccatcgc tttcgtcaac ccggactgcc tgaacatcgc ctatggcaac 720 
cccgagtacc gggaggtcct gagcaaggtc gaacgggtac tgccggatgg catcggcatc 780 
cgcttcggtt gccgtattct gggcaccagc ctgcgcgcca acgtcaacgg caccgatatg 840 
tttccccgtc tgtgcgaacg ttgtgcgcat gaaaatctgt cgctgttcct gctgggtgcc 900 
cggccgggta tagccaggca ggccgccgaa aacatgctgc agcgttatcc gaacctcaag 960 

20 atcgccggca gctgcgacgg ctatttcgcg ccggacgccg aaaacgagat catcgagacc 1020 
atcaaccgct ccggagcgga catcctgctg gtggctttcg gcgttcccaa acaggagctc 1080 
tggctttgga aacaccggtc ccggctcaag ccacgcgttg ccatgggggt gggcggactg 1140 
ttcgactttt actcgggccg gattccccgg gctccgcttt ggctgaggga aatcgggctg 1200 
gaatggggct . ggcgactctt gcaggagccg ggacggatgt ggcggcgcta catcatcggc 1260 

25 aacccccttt tcctctatcg tgtatggcgg cagaaaattg gaaagctcac cctc 1314 



<210> 91 
<211> 999 
30 <212> DNA 

<213> Methylococcus capsulatus 

<400> 91 

atgaaaccgt tccgtgaagt cgcccgcagt gcgaccctcg ccttgagcgt gggcctggcc 60 

35 ggctgcggtt cctgggagtc ggtgccggac gccacccccg gcgctcgcca ggcgttcagt 120 
gcaccgcaga aagccgaaac catgtcaccg gccgaggtga tcagggcttt ccaggaggaa 180 
accgtgaccg actaccgggt cggtgacggc gatcagatcc acatcgacgt ggtcggccgg 240 
gccgagcttt ccgggccgca ggtggtcgga ccggatggct atgtcaccct acccgtggtc 300 
ggcaacatct ccgtgcggaa tctaaccagg gaacaggcgg cccatgccat cagtagggca 360 

40 ttgagtaagt attatcgcga tcccttcacg acggtgcggg tgctgcaata cgcatccaac 420 
cgtgtcactg tgctgggccg . tgtcgaacat cccggtccgg tgcctttcga cacgccgccg 480 
acgttgctcg aaatcctgtc gaaagccgga gttttcccac tgatccggcc ggagcaggtg 540 
ctcacgagct gtgcagtgat ccgacgcgac cgtattctct gggtggacat cgggaaactg 600 
ctggggggcg acctgcaact caatgtgcaa ctgcaccgga acgacgtggt gtacatcccc 660 

45 gacgcatcgg atcgtcaggt cttcgtgctc ggcgccgtca acaaaccggg ggccatccgc 720 
ctcacctcgc ggatgtcctt cgtcgatgcg ctcggccagg ccggcggtcc cacgccggat 780 
gctcaccagg gggaaattca cctgatccgg ccgcaaaagg gcgtcaacct gcagatcgcc 840 
ctgagcgaca tcatgagacc ggatcccagc ctgtcgctgg cgctggaaca cggcgacatc 900 
atctacgtgc ccatgaacac cgcttcgaag atcggcttca tcctgcagcg ggccaaccct 960 

50 ttcatgcagg cctggatgct gcgccagatc ggtacgatg 999 

<210> 92 
<211> 1152 
55 <212> DNA 

<213> Methylococcus capsulatus 

<400> 92 

atggctgagc gtgctccgct ggtcatgctg gttgccgggg aagtctccgg cgatcagcat 60 
60 gccgctgcca tgttccgcga actccggacc ctgattccgc aagtccgcgg catcggtatg 120 



WO 02/055655 



50 



PCT/NO02/00019 



ggcggctccg ccatgcgcga ggccggcatc 
gtcatcggtc tggccgagat cgcccgccat 
atgaaggcat tggcccgcac cgagcggccc 
ttcaatttcc gcctggcccg ggccgccaag 
5 agcccgcagg tgtgggcgtg gcggccggga 
cacatggccg tgatctttcc gttcgaagtg 
acctatgtcg gtcatcctct tgccggtaag 
cggcgggagc aggggatgga cggccccggc 
ggcaatgaaa tccgccggct gctgccgatg 

10 gaacgaccgg atgcccggtt cgtgctgatc 
gccgccgaac tggagacggc gccggtgccg 
atcttgggca gttgcgatgc ggtgatcacc 
ctcctcggcg tgcccatggc catcgtctac 
aggctgctgg taaccatccc tttcatcggc 

15 gttgaggagt ttatccagca cgcagccaat 
atcctgaatg atccggccta cgcactgcgg 
ctgctgggcg aaggcggcgg ttcccggcgt 
cggccggccc gg 

20 . 

<210> 93 
<211> 780 
<212> DNA 

<213> Methylococcus capsulatus 

25 

<400> 93 

atgtccagca tccatcccac cgcctgtgtc 
tccgtcggac ctttcgccgt cgtcgaggat 
ggtgcccacg ccgtgatcca cgcctacgtt 

30 catgccgtgc tcggcggtct gccgcaggat 
gtcgaactcg gcgacggcaa cgtgttgcgc 
gcgggcggct cgacccggct gggatcgaac 
cacgattgcg tgctgggtga ccacaacatc 
tgccgggtgg acgaccgggt atttttcggc 

35 atcggcagtc tcgcgatgct gcagggactg 
accctggtcg gcggccgtcc cggcaagcac 
gccggcatcg acggcgatcg gctcaagacc 
cgggcagggc tcgacggtct gcccgacacg 
ggcgcgggtt ccaagcgcgg caccctcgcc 

40 

<210> 94 
<211> 930 
<212> DNA 
45 <213> Methylococcus capsulatus 

<400> 94 

gtgagtgagg ttctgcccga tgccggagca 
cgcttcgtcg agtcgctgtg ggtggaagag 

50 gggagcgatc tccgtctctt cgcagcctgg 
gcactgaccg gggaagacat cgaggcctat 
agccggactt cggcgcgcgt actttcctcc 
cggggagaga tcaccggtga tccttgtgcc 
cttcccgaca cgctgacaga atcggaggtg 

55 actccgctgg gcttccgcga ccgggccatg 
gtctccgagc tggtcggttt gagcttcggc 
atcagtggca agggggacaa ggaccggctg 
ctggagcgct atctcgacaa ggtgcggccg 
ctgttcgtca ccgaccgggg gggggcgatg 

60 cgttacgccg ggcaggccgg gatttccaag 



gacatccggg tcgattccac cgggctgggc 180 
tacggtgaga tccgccgagc gctcgaggcc 240 
gatctgctga tctgcgtcga ctacaaggaa 300 
gccgccggca tcaaggtgct gttctacgtc 360 
cgggtcaaga gctatggcaa ggcgatcgac 420 
cccttctacg aaaggcatgg cattccggtg 480 
attgcgccgg tggctgacaa agggaaggta 540 
cctctggtcg gcctgctgcc gggcagccgg 600 
ctgctgcaga ccgcggcgcg aatcgccggg 660 
caggcgccat cggtcgccga cgagctgttg 720 
gttcgggtcg tcaaggaacg gcgccatgag 780 
acctcgggca cggcgaccct ggaagtcgct 840 
aagctggcac cgctgagcta ttggctcgga 900 
ctgccccaca tcctggcggg gcgcaggatc 960 
gcggagatgg tcggcggcga gatcctgcgg 1020 
atccgggacg atctggtgga ggtgaggacc 1080 
ctggccgaac tggccgcgga attgcttgaa 1140 

1152 



gcgccgacgg ccaaactcgg cgccgacatc 60 
tatgtcgaac tcggcgacgg ctgccggatc 120 
cggatggggc gggcgaacgt ggtccatccc 180 
ctggggttcg atccagccac ggaaacctat 240 
gaaggcgtga ccatcagccg ggccacccgg 300 
aactacctca tgaacaatac ccacgtcggt 360 
ctggccagcg gcgccacgct gggcggtcac 420 
ggcggggtga tggtgcacca gttctgcagg 480. 
gccggcatca acaaggacgt gatccctttc 540 
tatcgcctca atctgatcgg catgcgccgg 600 
gtttcggccg ccttccgccg cctgcgcgcc 660 
ccggagctgg cctatctacg cgcctggtgt 720 
ttcttcgagc cggaatcgcg cgagccggac 780 



gtccgggagg ccgaccttct ggcgatccag 60 
ggtttgagcc ctcacacact caaggcctac 120 
ctggcaacca accggtgcgc ggagctgacg 180 
ctggggtgga ggcacagccg gaaaagcaag 240 
atccggcatt tctgcgcgta ccgactgcga 300 
ttgattgctc cgccgaagct ggggcgtttc 360 
gaggccctgc tggccgcgcc ggacgtcgat 420 
ctggaaatgc tctacgccac cggtttgcgc 480 
cagatcagtc tgcgccaggg ggtggtccgg 540 
gtgcctg.tcg gcgaggaggc cctggactgg 600 
gtcaccctga agggtaggca gagtgatttc 660 
acgcgccagg ccttctggca tctcatcaag 72 0 
ccgttgtccc cccataccct gcgtcatgcc 780 



WO 02/055655 



51 



PCT/NO02/00019 



ttcgcgactc atctgctgaa tcacggagcg gatctccgcg tcgtgcaaat gctgctcgga 840 
cacagcgacc tgtcgaccac ccagatctac acccatgtcg cccaggagcg gctcaaggaa 900 
ctgcataccc gcttccatcc gcggggctga 930 

5 

<210> 95. 
<211> 1137 
<212> DNA 

<213> Methylococcus capsulatus 

10 

<400> 95 

atgtcggcgc cgagtttggc cgtcggcgcg acacaggcgg tgggatggat gctggacatt 60 ' 
ctcttgtatt cctcctcagc cccgcggatg gaagcgggta tgcagttcct tgagccgctc 120 
ctgggcgaca tgggtgtaga tctgggtggt cgacaggtcg ctgtgtccga gcagcatttg 180 

15 cacgacgcgg agatccgctc cgtgattcag cagatgagtc gcgaaggcat gacgcagggt 240 
atggggggac aacggcttgg aaatcccggc ctgcccggcg taacgcttga tgagatgcca 3 00 
gaaggcctgg cgcgtcatcg cccccccccg gtcggtgacg aacaggaaat cactctgcct 360 
acccttcagg gtgaccggcc gcaccttgtc gagatagcgc tccagccagt ccagggcctc 420 
ctcgccgaca ggcaccagcc ggtccttgtc ccccttgcca ctgatccgga ccaccccctg 480 

20 gcgcagactg atctggccga agctcaaacc gaccagctcg gagacgcgca aaccggtggc 540 
gtagagcatt tccagcatgg cccggtcgcg gaagcccagc ggagtatcga cgtccggcgc .600. 
ggccagcagg g.cctccacct ccgattctgt . cagcgtgtcg ggaaggaaac gccccagctt 660 
cggcggagca atcaaggcac aaggatcacc ggtgatctct ccccgtcgca gtcggtacgc 720 
gcagaaatgc cggatggagg aaagtacgcg cgccgaagtc cggctcttgc ttttccggct 780 

25 gtgcctccac cccagatagg cctcgatgtc ttccccggtc agtgccgtca gctccgcgca 840 
ccggttggtt gccagccagg ctgcgaagag acggagatcg ctcccgtagg ccttgagtgt 900 
gtgagggctc aaaccctctt ccacccacag cgactcgacg aagcgctgga tcgccagaag 960 
gtcggcctcc cggactgctc cggcatcggg cagaacctca ctcacccctt cccctcaaaa 1020 
acaaagggcg gaaaaaccgc ccttcattct cgtcgaccga tcaatctgcg caaacgccct 1080 

30 gcgagcggtc agatcttttc cttgatacgg gccgccttgc cggcacggtc acgcagg • 1137 



<210> 96 
<211> 279 
35 <212> DNA 

<213> Methylococcus capsulatus 

• <400> 96 ' . 

ttgatcgcgc ctgacgggtg ggggttggca gcgcggcagc cgcggctctt gtcaacttgg 60 

40 tgtgggcaat ggacaaagga agggtttatg ctgattttga ctcgtagagt gggtgaaacc 120 

ctgatgattg gtgatgacgt gacagtcact gtgctgggtg tgaagggaaa ccaggtgcgc 180 

atcggagtca atgcgccgaa ggacgtgtcc . gttcatcgcg aagagattta cgaaaggatc 240 

aagaaagagc agcaggccgg tcccgagcac gacagcgat 279 

45 

<210> 97 
<211> 1443 
<212> DNA 

<213> Methylococcus capsulatus 

50 

<400> 97 

atggcaactg aaatcgtggc gatcgccgaa cgggcgatcc tggaaccctg cgggctgatc 60 

ccgcaggaca tcgaaaaggt cgtggcccgg ctggcgggca gcgacatcga cgatgccgac 120 

gtctacctcc agtccagcca ttacgagtcc tggtcgctgg aggacggcat cgtcaaggag 180 

55 ggttcctacg gcatcg[agca aggggctgga ctgcgcgccg tttccggcga gaagaccggc 24 0 

ttcgcctaca gcgacgagct ggcgttgccg gtattgctgg aggcggcggg caacgcccgc 3 00 

agcatcgccc gtggcgggca ggcgggccgt atcgccgtct ccggcgtcca gcccgtgccg 360 

cggctgtatg ccccggtcga tccgctggca tcgctgccgg cggaagcgaa gatcgatctg 420 

ctgcgcagcc tcgacgccga ggcccgccgt gccgatcccc gcgtcgaaca ggtgttcgtc 480 

60 agcctctccg gaggctattc ctcggtgctg attttcgggt tggacggtgc gatgcacggc 540 
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gacgtgcggc ccttggtgcg gctcaatgtc 
gaacagggca gtgccggcgg cggcggacga 
cgggcgctgg gttatgcccg cgaagcagtg 
gacgctccgg ccgggaccat gacggtggtg 
5 cacgaggcca tcggccacgg tctggaaggc 
agcggccggg tcggggagag ggtcgcctcg 
ttgcccaacc gccgcggttc cttgagcatc 
gtgctgatcg aagacggcat cctcaagggc 
atgggcgcgg cacccacggg taacggccgc 

10 cgcatgacca acacctacat gctgccgggc 
gtggcgaaag gtctgtacgc ccgcaatttc 
aagttcgtgt tctccgccag cgaggcctat 
gtgcggggcg ccaccctgat cggcaacgga 
ggcaacgacc tggaactcga ccccggcgtc 

15 cccgtgggag tcggccagcc gaccctgaaa 
gtc 



agcgtcatcg tcgaggccgg cggccggcgc 600 
accgactacg gcttcttctt cgaacgggac 660 
cgccaggctc tggtgaacct ggaggccggc 720 
ctgggccccg gctggcccgg catcctgctg 780 
gatttcaacc gcaaaggcac gtccgccttc 840 
cctctatgta ccgtggtgga tgacggcacc 900 
gatgacgaag gcacgcccac ccgccggacc 960 
tacatgcagg acaggctcaa cgcccgcctg 1020 
cgcgagtcct accagtgcct gcccatgccg 1080 
gagcatgcgc cggaggagat catcgcttcc 1140 
ggcggcggcc aggtcgacat cacgtccggc 1200 
ttgatcgaag gcggtcgcat cacccggccg 1260 
ccggatgtgc tgacgcgggt cagcatggtt 1320 
ggcacttgcg gcaaggacgg gcagagcgtg 1380 
atcgacggat tgaccgtagg aggtacccgt 1440 

1443 



<210> 98 
20 <211> 756 
<212> DNA 

<213> Methylococcus capsulatus 
<400> 98 

25 atgccagaaa ttcagcgggt ctggcacgcc aacatgcagg tgtatggcgc cgacaaggtc 60 

tggcgcccgt tgaaccgcga aggtatccag gtcgcccgtt gcacggtcga gcgcctgatg 120 

aagcggttgg ggctggccgg tgtgcggcgt ggcaaggtgg tgcgcaccac ggtgcccgac 180 

cacgccgtcc cgtgcccgct ggatcgggtc aactggcaat tcaaggtgga tcgtcccaat 240 

cagctgtggg tgtcggactt cacctacgtc tcgacctggc agggctggtt gtatgtggcc 300 

30 ttcgtgattg acgtgtttgc ccggcgcatt gtgggctggc gggtcagtca ttcgatgcgg 360 

accgacttcg tcctggacgc actggagcag gccctgtacg cccggcaacc ggaacgcacc 420 

gatgccctgg ttcaccacag cgaccgaggc tcgcagtacg tctccatccg ctatgccgag 480 

cgcctggccg aggccgggat cgagccctcc gtcggaagcc gtggcgacag ctatgacaac 540 

gccctggccg aaaccatcaa cggcttgtac aagaccgagc cgatccaccg ccgagcaccc 600 

35 tggaagagcc gggaggccgt cgaactcgcc accttggaat gggtagcctg gttcaacaac 660 

caccgcctgc tggaatccat cggctatgtc cctccggtcg gggctgaggc aaactactat ,720 

cgtcggctcg tcgacagaac cgtggaaacc acttaa 756 



40 <210> 99 . • 

<211> 1791 
<212> DNA 

<213> Methylococcus capsulatus 

45 <400> 99 - 

gtggaggctg tatggtttga gttaagtggt ttccacggtt ctgtcgacga -gccgacgata 60 
gtagtttgcc tcagccccga ccggagggac atagccgatg gattccagca ggcggtggtt 120 
gttgaaccag gctacccatt ccaaggtggc gagttcgacg gcctcccggc tcttccaggg 180 
tgctcggcgg tggatcggct cggtcttgta caagccgttg atggtttcgg ccagggcgtt 240 

50 gtcatagctg tcgccacggc ttccgacgga gggctcgatc ccggcctcgg ccaggcgctc 300 
ggcatagcgg atggagacgt actgcgagcc tcggtcgctg tggtgaacca gggcatcggt 360 
gcgttccggt tgccgggcgt acagggcctg ctccagtgcg tccaggacga agtcggtccg 420 
catcgaatga ctgacccgcc agcccacaat gcgccgggca aacacgtcaa tcacgaaggc- 480 
cacatacaac cagccctgcc aggtcgagac gtaggtgaag tccgacaccc acagctgatt 540 

55 gggacgatcc accttgaatt gccagttgac ccgatccagc gggcacggga cggcgtggtc 600 
gggcaccgtg gtgcgcacca ccttgccacg ccgcacaccg gccagcccca accgcttcat 660 
caggcgctcg accgtgcaac gggcgacctg gataccttcg cggttcaacg ggcgccagac 720 
cttgtcggcg ccatacacct gcatgttggc gtgccagacc cgctgaattt ctggcatcag 780 
aaccgcatcg cgctgggcac gcgcgggaag caggcggggg tcgcgctgct gcgccgcatg 840 

60 gcgccaatac ccggacgggg caatccgcaa gaccttgcag atcggctcga ccccgtggct 900 
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atcccggtgc cggtcgatga agtcagtcag gactcgagcc ggcggtcgag ctccgcctgg 960 
gcgaaaaacg cgctcgccag cttcagtatc tcgttggcct tgcgcagctc cttgacctcg 1020 
cgctccaggg cctcgaggcg ttcgcgttcg tcggtcgtca cgccagcgcg cagaccggca 1080 
tcgatctcat gcgtgcgtac ccaggtatgc agggtgttgg ccgaacagcc gatcttcggg 1140 
5 gcaatggact cgatggccgc ccacagcgag ggatactcgc cacggtgctc ctgcaccatg 1200 
cggatggcac gttcacggac ttcgggggaa tacttgttgg ctttgctcat ggcttcaatt 1260 
ctctcaagag tcaaagcctc ctcaaaaacc cggggcgatt cagctgcaga cttcgacgct 1320 
gcggctacga gtgaaccagc gggattgggg ctgcgtcggg agcgaactga gacgctaggt 1380 
ccacggagct ggctgggttc ttcctggctt ggtcgctcgc cgcgatgccg aggcaggttt 1440 

10 gctgggcgga tggtcacagc agggccagtt cgagcctctg tttgcggacc tgccagtccg 1500 
gcaaaacttg tccaagcaaa gcgaaaaacg ctgagccgtg gttcttgtgc accaggtggc 1560 
aaagctcatg cacgatcacg tattcgatgc aaggacgtgg ggcttgcacc agacgtgagt 1620 
tcaacgtcat ttggccgttg ggcgacaagc tcccccatcg gctgcgcatc tcgcggacga 1680 
cgatgcgtgg ccgctcttga ccgactcgct ggaacgcatc aaaggcgtcc gtcagcacgc 1740 

15 cgtcgaacac ttcacgtgcc cgcccaagat accagcgtcg caggagcgcc t 1791 



<210> 100 
<211> 687 
20 <212> DNA 

<213> Methylococcus capsulatus 

<400> 100 

gtgttcgccg gggccgaaaa ggtacagccc gaaacccgca gactctgggc cgacaaattc 60 

25 ggcatccgca tcatggaagg ctacggagtc actgaaacca gcccggttct ggcggccaac 120 

acggcgatgc attaccggga aggcacggtc ggccgcctca tgccaggcat cgaatatgcg 180 

ctggaaccag tggaaggtat cgtcgacggt ggacggttgc atgtgaaagg ccccaatgtc 24 0 

atgctcggct atctccatgc acatgcgccg ggccggatcg aaccgccggc ctcgtgcttc 300 

ggccccggct ggtacgacac cggcgacatc gtcagcgtgg acgagcatgg ttatgtcacc 360 

30 atcaaggggc gggccaaacg ctttgccaaa atcggcggcg aaatgatatc gctggcagtc 420 

atcgaggaac tggcgtccag ggtgtggccg gacgcccggc atgccgccgt cagcctcccc 480 

gacccccgca aaggcgagca gatcgtactg gccaccgacc agccgctggc cgaccgaacc 540 

ctgcttttcg agcgggcacg ggccgaaggg ctgggcgaac tgtacctgcc caaacggatc 600 

cggatgctgc ccgccctgcc gctgctcggc . tccggcaaga tcgactaccc ggcgctcacc 660 
35 gccctgctgg cggcggagac cggggca 687 



. <210> 101 
<211>1536 
40 <212> DNA 

<213> Methylococcus capsulatus 

<400> 101 

atggttgatc gctacacatt gatcgagcgg gagctcgacg ccctctatca ggtcggccag 60 

45 gtgttgaaca gcacggccga tctcaagggc aggctggagg gtgtgctcaa cgtcctgcac 120 
gagcaggccg atctgcgttc cgggatgatc gcgctgcggg agccggaaac -cgatgcgctg 180 
gtattggcgg tactgcggcg gggcgaagcc gggcggactt ccaacgagcc ggtgcgttac 240 
gagccgggcg aaggactgat cggcaccatt ctggaagcaa actgcaccat tgtggtggag 300 
cgcatcgctg acgagccgcg tttcctcggc cgcctcggtc tctacgatcc ggagttgccc 360 

50 ttcatcggct cgcccatcca tgtgggcaag gatgaactgc tcggggtgct ggcggctcag 420 
cccagcgagc gtgagctgct gggcgagcgc gccaggttcc tggagatggt gagcaatctg 480 
gtcgcgcaga gcgtcggcct gctgcgcggg atggaacaga agcagcgcga tctcacgacc 540 
caatgcgagc agctgcaaca gacgctgcgc tcgaattacg gattcgagaa catcatcggc 600 
cggacgccgc cgatgctgcg tgtcttcgag accgtgcgcc aggtcgcgaa atggaacacg 660 

55 acggtgctca tccggggtga gtcgggcacc ggcaaggaga tgatcgccag cgcgatccac 720 
ttcaattcgc cccgggcgag tggccccttc gtgaagctca actgtgccgc cttgcctgaa 780 
aacctgctgg agtcggaact gttcggccac gagaaaggcg ccttcagcgg cgccgtcaac 840 
cagcgcaagg ggcggttcga gctggccaac cacggtaccc tttttctgga tgaaatcggc 900 
gagatttcac cggctttcca ggccaagcta ctgcgggtgc tgcaggaggg tgaattcgaa 960 

60 cgggtcggcg gcatccacac gctcaaagtc gatgtgagga tcattgcggc gaccaaccgg 1020 
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gatctcgagt ctgcggtgga agaaggggca tttcgtgagg acctttatta tcgtctcaac 1080 

gtgatgccca tccagatgcc tcctctgcgg cagcgcaagg aggacattcc ggagctcgcc 1140 

cgcttcctgc tgggcagaat ctcccgcaac cagggcggcc ggcttctgga aatcaaggag 1200 

agcgccatcc gttcgctgat gcggcacgac tggcccggca acgtgcgcga actggaaaac 1260 

5 ctgctcgaac gcgcggcgat catgagccgt gaaggggtca tcgacagtga ggtgatcggc 1320 

atgaccgggc tcaaggagaa gctgacgacg gtggccgatg tggcttccta caaagtcgac 1380 

ctgggtgatg agaacctgga tgaacgggag cgcatcatcg ccgcactcga acagagcggc 1440 
tgggtgcagg cgaaagccgc acgcctgctc gacatgacgc cgagacagat cgcctaccgt 1500 

gtcaaaatcc tgaatatcca catgaaacac ctgtag 1536 

10 

<210> 102 
<211> 729 
<212> DNA 
15 <213> Methylococcus capsulatus 



cgaccacacg tattctgatc gtggatgacg acgtcgagat tcggaatctg 60 
acctctcgcg cttcggcatg gaagccgtcg gtgtccatga tggcgcggcg 120 
cgctgacgga aagttcgttc gacctcgtcg. tgctggacct gatgctgccc 180 
gcctgaccct gtgccggtcg ctccgtggcg agagcgacat tccggtcatc 240 
ccaggggcga tcccatggac cgggtggtcg gcctggaact cggcgccgac 300 
ccaagccgtt cgagccgcgt gaactggtgg ctcgcatcca atccatcctc 360 
ggcacgagcg cgaaccggaa agccccgaat cctccgacat cgccgtggaa 420 
ggcggctgca ccgggtgctc cggcaactga cctcgcccga aggcatggtc 4 80 
ccaatgccga gttccgcctg ctgagcgtgt tcatcgagcg tcccaaccgc 540 
gcgatcagct gctcgactat gcccgcggcc gggccatgga agtcttcgac 600 
acctgctggt ctcccggctg cgccagaaac tgcaggatga ccccaagaat 660 
tcaagaccat ccgcggcgaa ggttatttct tcagcgctcg ggtaagcaaa 72 0 

729 



<213> Methylococcus capsulatus 
<400> 103 

atgcaaattt gcaaactggc aagtggctgc ggcgggtcga tgctggcgat ggccgccgtg 60 

40 ctagccgcgc aatccacgca cgccaattcg gagctggacc ggctgtcgaa ggacgaccgg 120 
aactgggtca tgcagaccaa ggactacagc gccacccact tcagccggct gacggaaatc 180 
aatagccaca acgtcaagaa cctgaaggtg gcctggaccc tgtccaccgg cacgttgcat 240 
ggccacgaag gtgcgccgtt ggtggtggac ggcatcatgt acatccacac gccgttcccc 300 
aacaacgtct atgcagtcga cctgaacgac acccgcaaga tgctgtggca gtacaagccc 360 

45 aagcagaatc cggcggcccg cgcggtggct tgctgcgacg tggtcaaccg cggtctggcc 420 
tacgtgccgg ccggcgagca cggtccggcg aagatcttcc tcaaccagct tgacggccac 480 
atcgtcgcac tcaacgccaa gaccggcgaa gagatatgga agatggaaaa ttccgacatc 540 
gccatgggct ccaccctcac cggcgcgcct ttcgtggtga aggacaaggt actggtaggt 600 
tcggccgggg ccgagctggg cgtgcgtggc tacgtcacgg cctataacat caaggacggc 660 

50 aagcaggagt ggcgggccta tgccaccggt cccgacgaag acttgttgct ggacaaggac 720 
ttcaacaagg acaacccgca ttacggtcag ttcggcctgg ggctctcaac ctgggagggt 780 
gatgcctgga agatcggcgg cggcaccaat. tggggctggt atgcctatga tcccaagttg 840 
gacatgatct actacggttc cggcaatccg gcaccctgga acgagaccat gcggcccggc 9.00 
gacaacaaat ggaccatgac catctggggc cgcgacgccg acaccggccg cgccaagttc 960 

55 ggc'taccaga agacgccgca cgacgagtgg gattacgccg gtgtcaacta catgggtctg 1020 
tccgaacagg aagtggacgg caagctgacg ccgctgctga cccatcccga ccgcaacggt 1080 
ctggtgtata cgctgaaccg ggaaaccggc gccccc 1116 



60 <210> 104 



<400> 102 

atgcaggcac 

ctcggcggat 

20 atgaaaaagg 
ggcgaagacg 
atgctgacgg 
gactacgtag 
cggcgcgccc 

25 ttcgaagggt 
gttcctctct 
atcctgaccc 
cgcagcatcg 
cccaaactca 

30 tgcggcgcc 



<210> 103 
<211> 1116 
35 <212> DNA 
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<211> 1098 
<212> DNA 

<213> Methylococcus capsulatus 
5 <400> 104 

atgtccggaa acaccatcgg caaactgttt accgtcacga ccttcggcga aagccacggg 60 

cctgcgctcg gctgcatcgt cgacggctgc ccgccgggac ttgcgttgtc cgaggccgat 120 

ctgcagcacg atctgtatcg ccgccggccg ggccagtccc gccacaccac ccagcggcgt 180 

gagtcggaca ccgtcaagat cctgtccggg gtgttcgagg gactcaccac cgggacgccg 240 

10 atcggtctcc tgatcgagaa cgaggaccag cggtccaagg attacgccag catcgccgac 300 

cgcttccgcc ccggccatgc cgactacacc taccacatga aatacggctt ccgcgactac 360 

cgtggcggcg gtcgctcgtc ggcgcgtgaa accgcgatgc gggtggcggc gggaggcatc 420 

gccaagaaat acctgcgtga gcggttgggt gtcgaaatcc gcggctacct ggcccagctc 480 

gggccgatcc ggatcgaccc ggtggactgg aacgccatcg acgacaaccc cttcttctgt 540 

15 cccgatcccg ccagggttcc cgagcttgaa gcttacatgg atgccctgcg caaggaaggt 600 

gattcgagcg gcgcccgggt caacgtggtg gccaggggcg tgccgccggg cttgggcgag 660 

ccggtcttcg accggctcga cgccgagctg gcgtatgcgc tgatgagcat caacgccgtc 720 

aagggtgtgg aaatcggcgc cggtttcggc tgtgtcgaag ccaagggttc ggtgttccgc 780 

gatgagatga gtccggaagg tttcctgggg aattcggcgg gcggtattct gggcgggata 840 

20 tccaccggcc aggacatcgt tgccagcatc gcgctgaagc ctacctccag tctgcgtctc 900 

ccgggccggt cggtgaacat ccgcggggaa tcggtggaag tcgtgaccac cggacgccat 960 

gatccctgtg tcggcatccg ggccacgccg atcgccgagg cgatgatggc catcgtgctg 1020 

atggatcatt atctgcgcca ccggggtcag aaccaggacg tcgtgcgcac gctcgatccc 1080 

atcccgccca gcgcgttc 1Q9& 

25 

<210> 105 
<211> 330 
<212> DNA 
30 <213> Methylococcus capsulatus 



<400> 105 

atggcgctaa ccaaagcgga catggtcgaa aggttgtttt cggaactcgg tctgaacaag 60 

cgggatgcca aggaactggt cgaccagttt ttcgaagtca tcaaggcttc gctggaaagt 120 

35 gggcgttcgg tgaaactctc cggtttcggc aatttcgatc tgcgcgacaa gcgccagcgg 180 

ccgggccgga atccgaagac cggcgaagag atcccgatca ccgcgcgccg cgtggtgacc 240 

ttcaaagcgg gccagaaact caaagccacg gtcgaggctc ttcaggaacc ggaactgggc 300 

aaattggacg ccgagcggac cggggaggtt. 33 0 

40 , 
<210> 106 
<211> .900. 
<212> DNA 

<213> Methylococcus capsulatus 

45 . 

<400> 106 

atggaccccg ttttctcccg tctgctcgaa accgccaatt ccgtcatcct cggcaaggaa 60 
cagcccatcc gcctgtgcat ctgctgtctg ctggcacgcg gtcatctgct catcgaggac 120 
gtaccgggag tcggcaagac caccctggcc cgcaccttgg cggcgctgct cggactgaaa 180 

50 taccagcgca tccagttcac cagcgacctg ctgccggccg acgtgctggg ctcttcgatc 240 
tacgacgcca ccacccacgg cttccgtttc catcccggcc cggtgttcaa cccgatggtg 300 
ctggcggacg agatcaaccg ctccacgccc agggcgcaga gcgcactgct ggaggccatg 360 
gaggaacggc aggtgacggt ggaaggcgag acccggccgc tgcccgagcc gttcttcgtg 420 
atcgccaccc agaacccgaa cacccagatc gggaccttcc ctttgccgga gtcccagctg 480 

55 gaccgcttcc tgatgcggat cgaactgggc tatcccgacc cccgtgccga acgcgagctg 540 
ctgatggggg aggagcgcta tgccctgctg ccgcagctgc cggtctgcct gccggcagaa 600 
cgactcctgg cgctgcagag tcgagtccgc gacgttcatg cctcgtctgc cctgctggac 660 
tacgtgcagg ccttgctcca tttcagccgg gagtcgccgc tttaccagaa cggactgtcg 720 
cccagggcgg ggctggccct gctccacgcc gccaaggcct gggcgctgat ggacggacgt 780 

60 gcggcggtgc tgcccgagga catccaggcc gtcctgccac ccgtagccgg ccaccggctg 840 
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aaactcgcgt cgggcggagg cggcatggcc gagaccgtcg ccccgctgct gcgggacgtc 900 



<210> 107 
5 <211> 2448 
<212> DNA 

<213> Methylococcus capsulatus 
<400> 107 

10 atgacactcg aagtcctgct ggtcgccatc ctggtcatcg cgctggggct gttcggactg 60 

taccgccatc tcgaaccgca attgccggac atcgcgatac tgaaagaagt gcgctatcag 120 

atccccatgt cggtctacag ccgcgacggc aagctgatcg cgcagttcgg cgagaagaag 180 

cgcagccccg tcgccatcgg cagcgtcccc caggacctga tccatgcgtt cattgcggcc 240 

gaagacgacc gcttctatga ccacgtcgga gtggattacc aaggcatcct gcgcgccgtg 300 

15 ctcaccttcg cccggaccgg cgaaaaacgt cagggcggca gtacgatcac catgcaggtc 360 , 

gcgcgcaact tcttcctgag cagcgagaag acctttctcc gcaagatcaa ggaaatcatg 420 

ctggcgatcc ggatcgattc ggaactctcc aaagaccaga ttctcgagct ctacctgaac 480 

aagatctatt tcggccagca cgcctacggc atcgaggccg cggcccaggt gtactacggc 540 

aaacacgtgg gtgaactgac cctcggtgag atggcgatga tcgccgggct ccccaaggca 600 

20 ccgtccgcct tcaacccggt cgccaacccc gagcgggccc agacccgtcg caactacgta 660 

ctgcggcgca tgcgcaagct acgcttcatc accgacgagg tctaccagag agccctgaac 720 

gagccgatca ccgctcgcat ccacacccgg ctcatcgagc tggacgcccc ctatgtcgcc 780 

gagatggtac gcgccgagat gtatcagcaa tacggcgatg atgcctacga gagtggctac 840. 

gcggtctaca ccaccatcga cagccatgcc caacgaacgg cggagtcggc cctgcagtcg 900 

25 ggtttgcgag cctacgacga aaggcacggc taccgcaaag ccaaggttca catcgatctc 960 

aaacagctga aggccaagtc ggcgtggaac cagatactgg aagaccaagg ccccgcgggc 102 0 

gacaccgtgc cagcgttggt actcaccgcc accgacacga ccgcgggtct ctataccgta 1080 

aatcacggcg aacccgaact ctcctacgac gccgtccgct gggccagacc gttcatcagc 1140 

gtggatgccc atggggtgcc gccccgctcg gtcaaggagg tactcaagcc cggtgacgtg 1200 

30 atccggatcc gcaagaacgc cgacggccgt tgggtgctga cccagattcc caaggtccag 1260 

ggcgcgctgg tcgagctgga tgccgacagc ggcgccatca tcgccgtcgc cggcggcttc 1320 

gactaccggc tcagcaagtt caaccgcgcc agccagggcc aacgccagcc cgggtcggga 1380 

ttcaaacctg tggtgtattc cgccgccctg gattcggggt tcaccccggc gagcgtggtc 1440 

aacgattcac cggtatcctt cccagacccc gcctcgcctg gcgggatctg gcggccgcac 1500 

35 aactattcga tgaaatacgc agggcccacc cctttgcggg aagccctggc caaatcgcgc 1560 

aacatggtgt ccatccgact cttgcgcgcc gtcggtctgc ccaaagtaat cgagctggca 1620 

gaaaaattcg gcttcacgcc ggacgaactg ccccgctcgt acacgctggc gctgggttcc 1680 

ggtaccgcct ccccgctccg gatggcccag gtctatgccg tgttcgccaa cgggggctac 1740 

cgggtcgacc cctacctcat cagccgcatc gaaacccaga acggtcggct gctgtatcag 1800. 

40 gccacgccgg ccatcgcctg cctggactgc gccgatggca aatccacggc .gaaccgggcg 1860 

aaacgggtca tctcggaaga agtccattac atgatgcact ccatgctgca ggatgtggtt 1920 

cgccggggca ccgccaccaa ggcattggag ctcggacgat cagacctggc aggcaagacc 1980 

ggcaccacca atcagtaccg cgacgcctgg ttcaatggct atgtgcccgg tctcgtgacg 204 0 

gtggcgtggg tgggattcga ctcgtaccag acgctcggcg acaaggaaac cggcggacag 2100 

45 actgcattgc ccatctggat ggagttcatg aaggagatgc tgcgcgacgt gcccgagcgc 2160 

aaatttcccc agcctgccgg gatcatggcc gcacggatcg accccgcgac 'gggaaaccgg 2220 

ctgcccgcca gcgtccccgg cgggatcgtg gaactggtgc cgcggccgac gccccaaccc 2280 

ggcttcgatg ccgccgccga ggagcccgaa gtcgccgccc cggcatccca gtccgatgcc 2340 

tcgggcgcgc gcgcccccga atccatcccc cccgaagagg aagaaatcgg ggaggctcca 2400 

50 ccggcgcagc ccgcggaaac gccaaagccg atggaatcct tgttttga 2448 

<210> 108 
<211> 1624 
55 <212> DNA 

<213> Methylococcus capsulatus 

<400> 108 

atgagagaca ccatgaacga aaagcattgc tactccttac tggccgccgg cctcatcgcc 60 

60 gccgtgccgc aactcgcagc cgcccacgga ggcactcacg acgtcaccgc ggtcgcccac 120 
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ctgagctatt cggaagccta . ttcggaaaag 
ctgctggtgc tggacggacg cttcgaattc 
ccggacacga cctggtcggc cgtcgtgcag 
gacgccacca agaagaagtt cggcgccaag 
5 ggcggtacgc tcaaattcac ctggaacgcc 
ggcgagccgg ccttggcccg gctgtacaag 
ttcccggtcg acatcgcgat cggcagtctg 
caggcgaagg ccacgaccaa gaacggcacc 
gcgaactccg cgggcctgga cacgctggac 

10 gattgcaacg acttcgcgcc caccatccat 
gtggattcca actgcgacgg gcgcgactcc 
aatccgggca cctactccag cccggtcatc 
ggaacgccca tctacgggcc gccgcgtgat 
gcgatcggca agacctcgta ctacgatccg 

15 atcacgccgg tcagtgatgg tcaggacatc 
tcgttcttca acggcaaggc cggcgacaag 
gaagccagcc tgaaaggcgc cgatccgggc 
ccgctgttct gggccggcac ccaggatctc 
tccgacaccg ttatcggcca cgtgatcgtt 

20 ccgcccaagg ccgaccatac cgcacccgcg 
ccggacagct acaccatgta ctacgtcgac 
tcgaagaagc tcatcatgca ccccacggcg 
gccggggcgt tcaccaagtc catcaccctg 
gccaacgtcc tggaagtgga cgactggagc 

25 ggcgaagtct ggraagtgcc ggccaagggc 
taaa 



<210> 109 
30 <211> 2319 
<212> DNA 

<213> Methylococcus capsulatus 
<400> 109 

35 ttgcccgaat atcgtgtttc atcggtggac 
cagtatctct gcggattccg gataatcggc 
gactttcatc tcgttccggg gagacagccc 
gggaaatacg tccgcgaccc cctccaccgt 
gtcctccagc aggatggtca atgtcgcccc 

40 cacgccactg cggaaataag gcgtcaccgg 
cggcagatct tcaccctega cctgcacgtt 
caccacatac ccttcctcgt cggtccggcc 
atccttatag tcgcctactt tcgcgatggc 
cggatggcct tcgatgaggc cgatgccgcc 

45 ctggaggtgt gcgacttcgg cgctgaacag 
ggcctggcgg tcgttggtgc cggcgtccag 
agtatgggta tactgggcat cgaattccaa 
ccgcgcattg gcagtcgcat aggtccgctc 
ctgggcgccc tcgaagtccg atctggtgta 

50 ccagaggttc ' tgtgtgtagt tcgcgacata 
ggccgagccg tagcggaggg aaacgctcga 
atcgctcagc tgcttgggcg cgaactggcc 
gctggcgaaa taggagctgg cgccgtagct 
gccgccgagt cctccccagc cccggccggc 

55 gtaggtgccg atcaggaacg agccgccggt 
tccgtgcagt tctccggtca gccacgaatt 
cggcgcgcca tagctcatgc tgtccgtgcc 
ggagaaatcg accagccctt ccctcagcat 
cacctgttct cgcccgagca gatcgcgcgc 

60 ggcgggcagg tcgcgtattt gaaacgggcc 



ctcaagaagg gtcaggaagt gggcaccgag 180 
aacgaacacg tcggcatggg tgacatcacc 240 
ggccagaccc tggcaacggg taccctgggc 300 
ggcggcatgg cggtgatcaa cgtgcccggc 360 
aaggccatca tgctcaagct gaaatggacc 420 
gaccagaaca ccagcatcaa tctgccgcaa 480 
cacggctact tcaacgttcc ggtcaccggc 540 
atgctgtcca agatcgcctt gaaaggcaca 600 
cgggacggcg acggctccac ggccgacgcc 660 
ccgggcgccg ccgaagcgac gctggacggc 720 
ggcgtggcgg aagtcgtcga gaccttcaag 780 
aacttcaaga tcgcttcgcc gccggggccg 840 
ttctccggtt acaacaagag ctactcgctg 900 
accaccggca ccaagtggaa cgacgacacc 960 
tggcgcggct ggacccatac cggcaagtgg 1020 
atcaccctca gcgtacagcg tgatgcgcag 1080 
ttcatcctgt tctggcggcc cgagggcggt 1140 
gacgagggcc agaccgcgct gcccgccgac 1200 
cagcacgccg actggaccct gcagggcttg 1260 
ggcgtggata ccgagctcta tcccatgaag 1320 
tccggctacg atgccgacaa gtacgtggca 1380. 
ttcaaagggc tggccctgaa cgacggcacc 1440 
ccgaagacgg gctattacat gctgtacgtc 1500 
gtcgacgcgg acggcaagct caccaccacc 1560 
tgctgggtca acatcacgat ctccaagccg 1620 

1624 



tcccgcgcaa acgaattttc ccaggtccgg 60 
cacgatcgtg catcgctttc cgttccattc 120 
cgtcaggtag acctcgccgt ccatgccgac 180 
gaccgttgcc ccggcgggga tcggttggcc 240 
gcgcgagcgc cggatgggga agtcgaccac 3 00 
cagggcgaga gtcccgacct gcgcatccat 360' 
gttgacgtcg taggcccgaa ggcgcggcag 420 
gatcagctga ttgtccgcgt agaccctgac 480 
aaagccgtcc tggatttgcc gcgacaggaa 540 . 
cgagccgaag gcgcgttcgg cgaagtctcc 600 
tccgaaggcg gtctgggcgg tgagttgcgc 660 
ccgatagccc cagccgggac cccagccggg 720 
ttgggtaggg ccgccttgcg tgcgggtcgc 780 
gcccaaaggc agggtgaaga tcgccgcgac 840 
gaccgccgcc aggctcaggg tcagtcctcc 900 
agtgtcgaca tggggccgat cgaagtaatt 960 
tccgctggtg agggtgaagc cacagaaggc 102 0 
ctgctcgatg ccgagctggg tgaaggcctg 1080 
gagggtctct ccctgatgca agaagcccag 1140 
gctgatgccc gccgccgcat cgaccacgcc 1200 
ggccacggcg acctgatcgc ggaccacctg 1260 
caagccgcgc cgataggtgg cgctgccgaa 1320 
gtaataacgg cgcaggaaac ctgcttcgta 1380 
ggagctgccg acgtagaagg gttgtgtgat 1440 
cacgacgcgg atttcgccgc tgccgttggc 1500 
ggcgggcagg ttctgctgat ccaccagcgc 1560 
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gccgttcagg aagatgtcga ggctcgatgc ctcggtcaga ctgcccgtga cggctggctg 1620 
cggataccgg tagaagcggg gctggagtcc gaaattggtg gcgtactgga tgcctgcgaa 1680 
acgggcctgg tagccgcgct gccagggacg cacgatgttg tcgcccagtt gcaggcfcggc 1740 
catgttcgcc ggatcgtcca tgatccacgt ggtgtagagg cgggtgaact gggtttccga 1800 
5 tccgccttgg ccgctactgt ggcgggcgag gaacgcggag gtggccaggc cgtaccggtt 1860 
cgatattccc agttccagcg caccgccctg gaaatcgcct tggcgcgaat gcatgatgtt 1920 
gaaatcgtag ttgaggaagc cggcgaaact ggcccgttcg gctttcggtt gagccaggcg 1980 
ggtgccggcc tcgaccaccg taccggccag cagagaaggt tcgacccgga gcaccagggt 2040 
ctgccgggta tcgtcgatgc gggcttcgat gatgccggga ttcgccagcg cccggtaatc 2100 
10 ccggccgtcg tgggccagcg tattggcagc gggcaactcc attcgccagc tttcgatcgc 2160 
ctcttcgggt acgtacagac ttccgtcctg tccgcgcagc accagcgttc cttccgacac 2220 
cgtttcgcca ttcagctcca cggcgagcag atgctcttcc cggtcctcgg gaggctgggc 2280 
agtcccgcca ggggagggcg gccggaccac ggcggtgac 2319 



15 



20 



<210> 110 

<211> 1062 

<212> DNA 

<213> Methylococcus capsulatus 



<400> 110 

atgcatgtca ccgtttcgga aatcctcgaa cgcttccagc cggaagggct gatcacgaac 60 

cacatcggcc ctgactccgt gattacccgg gtcgcgccga tcgaagactg cgcccccggc 120 

gacctggtgt tcatcgacaa gcccaaatac gtcggcgacg tactccagcg caaaccggcc 180 

25 gccgtcctca ccaccccggc catcgccgcc gaattcggcg aatcgccggc actggccgtc 240 

ctgatcgcgc ccaacgtccg cctcgccatt gcgctgatca agcaagccta cgccgaccgc 300 

gacgtgcgcg acaccgaatg gccacgcatt catccttccg ccgtgatcca cgccagcgtg 360 

gaagtgcccg ccgatgccat catcggcccc ggcgtggtca tcggcgccga tgtcgtgctg 420 

ggccgcggcg tggtgttgat ggccaacgtg gtgatcgagc gcggcgcccg gatcggcgcg 480 

30 gaaaccgtgc tgcatcccgg cgtaaccgtc tgcatcgact gcgaaatcgg cgccggctgc 540 

atcctcaaac ccggctgcgt gatcggctcg gaaggcttcg ggttcgccca ggacgcccag 600 

cgccgcaact accgcattcc gcacaccggc aaggtcatca tcgaagaccg cgtggtgatc 660 

ggcgccaata ccaccatcga ccgcgccacc tacggcgcga ccgtcgtccg cagcggcaca 72 0 

atcatcgacg cgctggtgca cctgggccat aacgtcgaga tcggcgagga ctgcatcctt 780 

35 tgcgcccata ccgggctgtc cggctccacc cgcttcggca agcgcgtcat cgccaccggc 840 

cagaccggca ccatcgacca catcaccgtc gccgacgaca gcgtgctgct gcaccgcgcc 900 

ggcctcaaca ccagcatcaa acagcccggc atgtatgccg gcggccccgc ccagcccttg 960 

cagcaatacc tcaagaacat ggcggtgatg ccgcgcctgc acgaaatctg gagccggttg 1020 

aagaagctgg aaaaagccgt cgcccaactc ggttccgccg aa ,1062 

40 ' ' ■• 

<210> 111 
<211> 2778 
<212> DNA 
45 <213> Methylococcus capsulatus 

<400> 111 

atgaacccca gtgacgagat cgtcttcaag ctcgatggac ggccggtcgg cgcccggccg 60 

ggagaggcca tcctccaggc ggcgcgccgt catggcgtcg agatcccgca cctgtgctac 120 

50 cgggacggtc tgcgccccga cggcaattgc cgcgcctgcg tggtggaaat cgagggcgag 180 

cgggtgctcg ccgcctcctg ctgccggacg ccgggcgagg gcatggaggt ccggtccgac 240 

agtcccaggg cccgttccgc gcagagaatg gtggtggaac tgctgctcgc cgaccagccc 300 

gagacctccc gcagccgcga cgacgaattg cggcagtggg cggagcggct gggggtgtcc 360 

ggctcacgct ttcccggccg ggaggctccg ccgccggacc gttccaatcc cgccatcgcc 420 

55 gtccagctcg acgcctgcat ccagtgcacg cgctgcgtcc gcgcctgccg ggagacccag 480 

gtcaacgacg tcatcggcta cgcctaccgc ggcagccatg cccgcatcgt gttcgatcag 540 

ggcgatccca tgggactgtc cagctgcgtg tcctgcggcg aatgcgtcca ggtgtgcccc 600 

accggcgcgc tggcccccgg caatggtgcc gccctgctgg aggccgaccg ccgggtggat 660 

tccggctgtc cctactgcgg tgtcggctgc cagctcacct accacgtcaa ggacggcaag 720 

60 atcgtcaagg tgaccggccg cgacggcccc gccaatcacg gaaggctgtg cgtcaagggg 780 



WO 02/055655 



59 



PCT7NO02/00019 



cgctacggct tcgattatcc ggcccaccgc 
ccgggcatcg ccaaagaccc ccagggcgaa 
cgccccgcca gttgggagga ggcgctggac 
gccgaacacg gcaaacatgc cctggccggt 
5 gcctatctgt tccagaagct ggtccgcacc 
acccggctgt gccatgcctc ctcggtggtc 
gtgtccaatc cggtagcgga cgtgcagcac 
cccatcgtca accatccggt ggccgcgacc 
acccagctga tcctcatgga cccgcgccgc 

10 ctgccgttcc ggccggacag cg:acgtggcc 
acggaaggcc tggtggacga ggagttcgtc 
aagcagaacg tcctcgccta ttcgccggag 
cggaccctgc gcgaggtggc ccgtctctac 
ggcatggggg tctcccagca tgtccatggc 

15 gccatggtca ccggccagat cggccggccg 
aacaacgtcc agggcgcttc cgacgtcggc 
cgggtggacg acgaggcggc gcgggcgaag 
ggccagcccg gcctgacggt ggtggagatc 
gggatgtaca tcgagggcga gaatccggcg 

20 gagggtctgg cgagcctgga gcacctgatc 
tattttgccg acgtcatcct gccggcctcg 
aataccgacc gcatcgtgca gatcggccgt 
caggatctgt ggatcatcca ggaaatcgcc 
gggccccggg aggtgttcga ggagatgcgc 

25 tgggagcgtc tggagcggga aggccatgtc 
ggccagccgg tgatcttcac cgaacggttc 
ccggccgaca tcatcccggc cgatgagcgg 
accggccgcc agctggaaca ctggcatacc 
gatgccatcg agccggcgcc caccgtcagt 

30 gccgaggctg gcgatgtgct gaccgtggaa 
cgcgccgacg acggcatccc ccggggcagc 
gccgccaacc gtctcaccaa tcaggcgctg 
tactgcgcgg tgcgggtgcg caagggcggc 
aggggtcggg tcgcctga 

35 

<210> 112 
<211> 1914 
<212> DNA 
40 <213> Methylococcus capsulatus 

<400> 112 

gtgcatggcc atcccatgca gaggtccatc 
acggcgctcg gcgccaccct ttcccttgac 

45 ctcgataccg tggtggtcac ggccacccgc 
tccgtgaccg tcctgaccgc cgaggacatc 
atcctgcgca tcgttcccgg tctcgacatg 
tcggtgttcc tgcgcggcgc caactccggc 
atgaacgacc cctcgtcggc caacgccggg 

50 atcgagcgca tcgaaatcct gcgcggcgcg 
ggcggagtaa tcaacatcat caccaagaag 
gtcgacggcg gtagctacga cacttggcga 
cgcttcaact acagcctcac cgccagtcac 
cagcacttcg gcgcatccga gcgcgacggg 

55 ggcggcacac ccgccgacga cctggagctg 
accaagctgg acaattacga. cttcctgctc 
ggcaacgcca acgagctcta tacccgcggc 
tgggagcaga cggtcggaat ggcctacacc 
aacccgggcg atcccttccc attccgcgcc 

60 tggctcaata cgctgcgtcc gcacgaaacc 



cagcgcctga cccagcccct gatccgcaaa 840 
ctggacccgg ccgacccgct ggccgcgttc 900 
ttcgccgccg acggcctcaa gcgcatcatc 960 
ttcggctcgg ccaaggggag caacgaggag 1020 
ggcttcggca ccaacaacgt cgatcactgc 1080 
gccctgctgg aaggggtcgg atcgggggcg 1140 
gccgaagtgg tggtcgtcat cggctccaat. 12 00 
ttcatcaaga acgcggtcaa gaaaggcacc 1260 
accgaactgg cgcgccatgc ggcctatcac 1320 
ctgctcaacg ccctgctgca cgtcatcgtc 13 80 
cggttgcgca ccgagaacta cgaggcgctc 1440 
gccatggcgc ccatctgcgg catcgatgcc 1500 
gcccgatcca gggcctccat gatcctctgg 1560 
accgacaacg tgcgctgcct gatcgccctg 1620 
ggcaccggac tgcatccgct gcgcggccag 1680 
ctcatcccca tgtgcttccc ggattatttg 1740 
ttcgaaagac tgtggggcgt gcccctggac 1800 
atcgacgcgg cctgcgccgg ccggatcaag 1860 
atgtccgatc ccaacagcaa ccatgcccgg 1920 
gtccaggacc tgttcatgac cgagacggcc 1980 
gcctatgcgg aaaagaccgg caccttcacc 2040 
caggccgtga cgccgccggg cgaggcccgg 2100 
cgccgcctgg ggctggactg gaactatcag 2160 
tcggccatgc cgtcgattgc gggcatcagc 2220 
acctatccct gcgccagcga gacggacccg 2280 
cccactcctt ccggacgggc caggatcgtg 2340 
ccggacgccg actatcccct ggtgctcatc 2400 
ggctcgatga cgcggcgcgc ttcggtgttg 2460 
gtccatccgc tcgacttgga gggtatcggc 2520 
tcgcggcgcg gccggatcgc cctgttcgcc 2580 
gtgttcattc ccttctgtta ctacgaagcc 2640 
gacccttacg ccaagatcgc cgagctcaaa 2700 
acggtcggcc gggagtttgg ctaccagctc 2760 

2778 



gtgaaatccc ggctcttccg cctttccctg 60 
acaccggcca tcgacagcga fccccgcggaa 12 0 
accgaaacgc cgagccggca ggtcggcagc 180 
aaggagcggg gcgtctattc ggtcgaccag 240 
gcccagagcg gcggtccggg acgggaaacc 300 
cagaccatcg tcctgatcga ctggaccgaa 360 
ttcgacttcg ccaacttgac catcgacaac 420 
gcgagctcga tctatggttc cgaagccatc 480 
ggctctggca aaccgaggct gaaaaccagc 540 
gtcatgggcg acctcgccgg cggcgatccc 600 
cgcgaggtcc gcggcttttc cgccgccgac 660 
taccgcaaca ccaccgtcag cacccgcatc 720 
ggctggagcc tgcgctacga cgacggcttc 780 
cggcgacccg tggatgaccc caactatacc 840 
ttcggcaccc tcaagctctt cgacagcctg 900 
cgtgtggacc gccagtacga caatgcggcc 960 
gcctacctgg gcgaaaagat caagggcaac 1020 
aacaccgtat ccttcggcat cgacgatgaa' 1080 
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gaggacacca tgaccatcat ggaaccctcg cagttcgtcg agggctacaa caccctcggg 1140 
tattttctcg aagaccagct caaccccttc gacgggtggt ccaccacggc gaacgtacgg 1200 
catgatcaca acaattccgt cggcggcaag acgacctggc gggtcagtca agtctggacc 1260 
ctgccgcttc tggaaacccg cttgaaggcc aactacggaa ccggcttcaa ggtgccggcg 1320 
5 ctcgcccagc tctacgaccc cttgtacgac acagggaatc cgaaccttcg tcctgaaacc 1380 
agcaccaact gggacatcgg cgtcgaacag ccgttcgggc aagccgtgag aggcaatgct 1440 
ggcatcgtgt atttcaacaa ccgattcaaa gacctgatcc agttcgatcc ggtcgcgttc 1500 
cgcatggaaa acgtcaacaa tgccacggcc gaaggggtgg aaacctatgt cgaactgaat 1560 
ccgctggccg gcctggatct gcggggcacc tatacctaca tggacagccg ggaccaggat 1620 
10 accggaaccc cgctctatca aagagcccgg aacaaaggag cgttcgacct caactaccgt 1680 
ttcgacaacg gcgccaacgt ccacgccaac atcgtgatgg tcggcccccg gctcagcacg 1740 
ggaaaccgga ccgcagccgg ttatgtcatc ctcgatcttg ccgcatccta tgaagtgagc 1800 
gaccgactgt cgctgtggac ccgggtggac aacgtgctca acaagtggca cgaagaggtc 1860 
tacggctacg gaaccaccgg ggccgcggcc tacggcggcc tcactctgac ctat 1914 

15 

<210> 113 
<211> 390 
. <212> DNA 
20 <213> Methylococcus capsulatus 

<400> 113 

atgattccgc tcaagcccta tctcatacgg gcggtgtacg actggctggt ggataatgat 60 
ttcacgccct acctgctcgt cgacgccgaa gtgccctcgg tggacgtgcc gcgtcagtat 120 
25 gtgcaggaag ggcgcatcgt gctcaatctc cgcccccagg cagtgcagca tctggacatg 180 
aacaaccgcg aagtgacgtt cagcgcccgt ttcggcggca cgcccacccg cgtgtacatc 240 
ccgatatcgg ccgtcatggc gctgtatgcc cgggaaaatg gtcagggcat ggtgttcgac 300 
caggaagagg ggcccggcgg cggaccgccc act'tcgcccg agccgcagga gccggcgcag 360 
aaaaagcggc cggcgctgcg ggtcgtgaaa 390 

30 

<210> 114 
<211> 651 
<212> DNA 
35 <213> Methylococcus capsulatus 

<400> 114 . 

gtggcaactg cggccagccg aaaatccgtg atgactctgt tctgttcccc gacctgcgtg 60 
tacagtcatc gtacacggat cgtgctgcat gaaaagggaa tttccgcgga cgtcgaatat 120 

40 gtcgacatgg gcgaccctcc cgaggatttg gtcgaactga atccctacgg c'accatgccg 180 
acgctcgtcg atcgggatct ggtgctctat gactcccgca tcatcatgga atacctcgat 240 
gagcgttttc cccatcctcc gctgcatccg atggaccccg tgtcgcgggc ccgggcgcgt 300 
ttgctggtcc atcgagtgga gcaggactgg tacggtcttg tcgaggaaat cgaaaacgcg 360 
tccgatgggg gcgcccagaa ggccaggaag cagttgcggg aaagtctgct cgctgccaca 420 

4.5 cccgtgttcg ccgccaagcc ctattttctg agtgacgaat tctgcctggt cgattgttcg 480 
ctggcgccct tgctgtggcg actgcccatg ctgggtatcg aactgccgcg ccaggccgag 540 
ccggtcaagg cttacgcggc ccggctgttc gaacgtcatt cgtttcaggc gagcctgagc 600 
gacgaggagc gggagttcgg cgcggcggcc cgcctcaccc cggaaaacgc a 651 

50 

<210> 115 
<211> 1380 
<212> DNA 

<213> Methylococcus capsulatus 

55 

<400> 115 

atgcccaacg agagaatgag agccgtcatg gactgggtgg accagcgtct tccggtgagc 60 
gccttcgtcc gtgatcacct gacccagtac tacgcgccga agaatttcaa tctgctgtat 120 
ttcttcggct cgctcgccct gttcgtcctg gtcaaccaga tcgtcactgg cattttcctc 180 
60 gcgatgcact acaagccgga tgccggtctc gccttcgatt cgatcgaata catcatgcgc 240 
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gacgtcaagt ggggctggct gctgcgctat atgcattcga cgggtgcgtc ggcgtttttc 300 

atcgtgatct atctgcacat gttcagagcg ctcttctacg ggtcgttcaa gaagccccgg 360 

gaactgctgt ggctgttcgg tatggtgatc tttttgctct tgatggccga ggcgttcatg 420 

ggttatctgc ttccgtgggg acagatgtcc tactgggggg cgcaggtgat catctcgctg 4 80 

5 ttcggcgcca taccggtgat cggcgaggat ctcgccacct gggtgcgggg cgactacgtg 540 

gtggccgacg ccacgctgac ccgcttcttc gccctgcacg tcgtggcgat tccgctggcc 600 

atcgtgctgc tggtggtgct gcacctggcg gcgctgcaca cctcaggatc gggcaacccg 660 

gacggcatcg agatcaagga gaagaaagat gccgacggtg tgccgctgga cggcattccg 720 

ctccatcctt actacacggt taaagatctg tatgccatgg cggtattcgt gattttgttc 780 

10 gccctggtcg tgttctacgc gccggaaatg gggggctatt tcctggagca ccccaacttc 840 

gagccggccg atcccatgaa gacgccggaa cacatcgcgc cggtgtggta cttcacgccg 900 

ttctactcga tcctcaggtc agtgccggac aagctcggcg gcgtcatcgc catgggggcg 960 

tcgatcgtgt tgctgttcgg actgccgtgg ctggaccgct gccaggtacg ctcgattcgc 1020 

tacaggggca tctattacaa gaccgccctg accctcttcg ttctgagctt cgttgggctc 1080 

15 ggcatcctgg gcaccaagcc ggtgacaccc gccacaacgt tcctggcccg gtttttctcg 1140 

ctcaattatt tcgccttttt cctgctgatg ccttggtaca gcctgaagga caggaccagg 1200 

cccctgccgg agcgtctgac cgaagccgtg attccgctgg aaaagcggca gggcgtcgtg 1260 

tgggaagggg tgaggcgggc catcgccgcg gtggagaatt ccaaatggta tagaaaggct 1320 

ggcgcaaggg tcgccgcttg cttggacaga gccagggaat ttagcggaat cgaaaaatga 13 80 

20 

<210> 116 
<211> 1311 
<212> DNA 
25 <213> Methylococcus capsulatus 

<400> 116 

atgaccgaag taaaaatcaa acggctttac accggcgatg cggactttgc atcgcaactg 60 

gacaggctgc ttgcctggag cgaaagcgag gacaccgaca tccaccagcg cgtgaccgag 120 

30 atcatcggct gcatccgccg cgatggcgat gcggccctgg tggagctcac ggcccgtttc 180 

gaccatttcg tcgtggatac cgctgcggcg ctcgagctgc cgcgtgacgt gctggaagcg 240 

gcctggcagg cgctgcccgc cgaacaagcc aaagccctgc gggaagcggc ggagcgcatc 300 

cgggcctacg ccgagcggca aaagctcgat tcctgggact accgtgaagc cgacggcact 3 60 

ttgctgggac agaagatcac gccgctcgac cgggtcggcc tgtatgtacc cggtggcaag 42 0 

35 gccgcatatc cttcctcggt actgatgaat gcggttcctg ccaaggtggc gggcgtgccg 480 

gaactcatca tggcggtgcc ggctccgcgg ggagagctga acgccctggt gctggctgcc 540 

gcctatattt ccggagtgga ccgggttttc cgcatcggtg gcgcacaggc cgtcgccgcc 600 

ctggettatg ggacggaaac ggtgccgcgg gtcgacaaga tcgtcggccc cggtaacatc 660 

tatgtggcga ccgccaaaaa gctggtgttc ggccaagtcg- ggatcgacat ggtcgcaggc 720 

40 ccctcggaga tcctggtgat ctcggacgga cggaccgacc cggactggat cgccatggat 780 

ctgttttcgc aagccgagca tgacgaggac gcccaggcga tcctgatcag cccggatgca 840 

gcccatctgg aggcggtaca ggcaagcatc gagcggctgt tgcccggcat ggagcgcgcc 900 

gaggtcatcc gcacctcgct ggagcggcgc ggcggcatga tcctggtcga tgatctggag 960 

caggcggcgg cggtcgccaa tcgcatcgcg ccggaacatc tggagctttc ggtggagagc 102 0 

45 ccggaggtcc tggtggagtc gatccgcaat gccggggcca tcttcatggg gcgctatacc 108 0 

gcggaagcgc tcggcgatta ctgtgccggt cccaaccacg tcctgccgac ttcgggcacg 114 0 

gcgcgcttct cgtcgccgct gggcgtctat gatttccaga agcgttccag cctgatctac 1200 

tgttcgccag acggcgcaga ccaactgggc cgtaccgctt cgctgctggc ctggggcgaa 1260 

gggctggggg cgcatgcccg ttcggccgaa tatcggatca ggcaccatta a 1311 

50 

<210> 117 

<211> 1974 ' 
<212> DNA 

55 <213> Methylococcus capsulatus . 
<400> 117 

atgatctcca agttcttcat cgaacggccg atcttcgcca acgtcatcgc gatcgtcacg 60 

atcattctgg gcgccgtcag cctcatcaat ttgccggtcg cccagtatcc cgacatcgtg 120 

60 ccccccacca tccaggtaac cacccgctat cccggggcca gcgccgagat catcgccaat 180 
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acggtcggca taccgatcga acaggcggtc 
tcgaccagcg gcagcgacgg ctcctatacc 
ctcaacaccg gcctggccct ggtgcagaac 
gatgcggtgc. agaaacaggg . cgtcaccgtc 
5 atcagcctgt attcggacga cgaccgcttc 
atcaacctgc agtatccgtt ggcccgcatc 
gccggctcct acagcatgcg ggtatggctg 
accgccaagg atgtcgccga cgcgatacag 
ctcggcggcc ccccggtgcc cgaggaccaa 

10 cgtttgtccg atgtctcgga attcgagaac 
cagcagtcgg tcacgaacga agatgcagcc 
gtcgaactga gccaacagac gtacaccaac 
cagatcgtgg tctacaccct gcccggagcc 
cagtcgatgg aggaaatgag ccaggacttc 

15 gacaccacca aattcatcga ccagtcgatc 
ggcgtgctgg tgctgatcgt catcatggtg 
ccggccacga ccgtcccggt gaccatcatc 
ttctcggtca acctgatgac attgttcgcc 
gatgccatca tgatcgtcga gaacgcctgg 

20 gaggcgtcga tcaaggccat gagcgagatg 
ctgactgcgg tattcctgcc ttcggccttc 
caattcgccc ttgtgatcgc ctctaccgcg 
aaaccggctc agtgcgccct ctacctcaag 
ttctaccgcg gcttcaacga agtctatgcc 

25 cgctggatgg tgaaaagggc cggaacgatg 
ggcggctggc tgttcagcat ccacccgaca 
gccataatca tgacacgcct gccggacggc 
cgtaggctcg acgaagtcct gaaaaaaacg 
ggttgtcgat cctcgatacc gccaacctct 

30 ccgactggga caagcgcggc gaagcgctcg 



<210> 118 
<211> 2883 
35 <212> DNA 

<213> Methylococcus capsulatus 

<400> 118 

atgatcaaga tcggcctgtc agtaccgaaa 

40 ttgtccgtgc tggacatggt cggctatccc 
gggtccggtg gcggtatcgc ctacaaccgc 
ctggagcttt cgccgaccca cgaactgctg 
tacgagatgg aggtggtgcg cgaccgtgcc 
aacctcgatc ccatgggggt tcataccggc 

45 ctgaccgaca aggaatacca gatcatgcgt 
ggggtggata ccggcggttc caacgtccag 
atcgtgatcg agatgaatcc ccgggtgtcg 
ggtttcccca ttgccaaggt cgctgccaag 
cgcaacgaga tcaccggcgg tgccatgccg 

5 0 gtgaccaagg tcccgcgctt caccttcgaa 
acccagatga agtcggtagg cgaagccatg 
cagaaggcct tacgcagcct ggagatcggg 
gacagcgacg accgggtgga gcgcttgcag 
ctgttctacg tcgccgacgc tttccggctg 

55 agtgccatcg atccctggtt cctcgcccag 
ctggccaagc gtacccttgc atcgcttacc 
ggattctccg attcccgtct ggcccgcctg 
gtgcgacatc gtttcggcat ccgtccggtg 
ttcgccaccg tcaccgctta tctttactcg 

60 acggaccggg agaagatcgt cgtgctcggc 



aacggcgtgg agaactcgct gtacctgtcc 240 
ttgaccgtga ctttccgggt cggcagcgat 300 
atggtcaacg gggccttggc ccagctgccg 360 
aagaaagtgt cgaccgacat gctgcaggtc 420 
gacgaaacct atctttccaa ttacgccgtc 480 
catggcgtcg gacagatcaa ggtcgtcggc 540 
aatccggaga ggctgcgcta ctacggcctc 600 
cagcagaacg tcgaggtcgt ggcgggccaa 660 
ccctaccagt tcaccatcaa cgccctgggc 720 
atcatcatca agacgagccg gggaaaaccg 780 
cggatcgtgc gcgtgaagga cctcgcccga 840 
tacgccgagg tcaacggcca caaatcgacc 900 
aacgccatcg acgtcggcga aagaatcaaa 960 
ccccaagggc tcaaatacgc gatcttctac 1020 
cacgcggtct acgagaccct gttcgaagcc 1080 
ttcctgcaga actggcgggc gaccctggtg 1140 
ggcgccttcg ccgcgatggc gatgctcggc 1200 
ttgatcctgg cgatcggcat cgtcgtggac 1260 
cactacatcg agaagggact gacgccgaag 1320 
accggcccgg tcatcggcat caccctggtg 1380 
ctgcccggca. ttaccggcca gatgttccgg 1440 
atcatcagcg ccatcaacgc cttgaccctc 1500 
gcacggccgg ccgatcaccg tccgaacgca 1560 
gcaatcgagg cagcctatac ccgagtggtc 1620 
gccgtggttt tcttcgcctt catcgccatg 1680 
ggcttcctgc ccagcgagga tcagggctac 1740 
gccgcccagc ccagactccg ggaagccagc 1800 
cccggcgtgc atgcctgggt cgtgatcggg 1860 
cgaacgcttc caccaccttc gtcatttatg 1920 
atcagcgcca tattctcggc agcc 1974 



accgaggtgg ctcacagcct tgaagaggcg 60 
gccatcatcc gaccttcctt taccctgggt . 120 
gaggagttcg tggaaatctg cgaacgcggg 180 
atcgaggagt cggtgctcgg ctggaaagag 240 
gacaactgca tcatcgtctg ttcgatcgaa 300 
gattcgatca cggtcgcgcc ggcgcagacg 360 
gacgcctcga tcgcggtgct gcgcgagatc 420 
ttcgccgtca atccgaggga 'cggccgtctg 480 
cgttcttcgg cgctggcttc caaggccacc 540 
ctggcggtcg gctataccct ggacgagctg 600 
gcgtcgttcg aaccgaccat cgattatgtg 660 
aaattcccgc aggcggacga tcgcctcacc 720 
gcgatcggcc ggactttcca ggagtcgctg 780 
gtggacgggt tggtcggcaa gctcactgcg 840 
cgcgagctgg gccatccggg ctgcgaccgt 900 
ggttggagtc tcgaccaggt ccatgagctg 960 
atcgaggatt tgatcctcga ggaagccgcc 1020 
cctgacgaac tgctggctct gaaacgcaag 1080 
ctggaccgca gcgaagccga agtgcgggcg 1140 
tacaagcgga tcgactcctg cgcggccgag .1200 
acctacgagg aagagtgtga agccgcgccg 1260 
ggcggtccca accgcatcgg ccagggcatc 132 0 
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gagttcgact attgctgcgt gcacgcggcg atggcgctgc gggaggatgg tttcgaaacc 1380 

atcatgatca actgcaatcc ggagacggtg tcgaccgatt tcgacacctc cgaccgcctg 1440 

tatttcgagc cgctgacgct ggaggatgtg ctcgaagtgg ttcatctgga gaagccgaag 1500 

ggcgtgatcg tgcaatacgg cggccagacg ccgctgaagc tggcccgggc gctggaagcg 1560 

5 gccggcgtgc cgatcatcgg cacttcgccc gattccatag acctggccga ggaccgtgag 1620 

cgcttccaga aactgatcga ccggctcaac ctgaaacagc cgcccaaccg caccgcgcgc 1680 

tcgctggaag aggccctgcg gggtgcccag gaaataggct acccgctggt cgtgcgtccc 1740 

tcctatgtat tgggtggccg ggccatggaa atcgtgttca acgacgatga cctcaagcgc 1800 

tatatgctgg aagccgtcag tgtttccaac gaatccccgg tgctgctcga ccgcttcctg 1860 

10 tccgatgcca tcgagatgga tgtggatgcc gtcgccgacg gccagcgcgt gatgatcggc 1920 

ggcttgatgc agcacatcga gcaggcgggg gtgcattcgg gcgattccgc ctgctcgatt 1980 

ccgccgtatg acctgcgggc ggacatccag gaccgggtca gagagcaggt ccgcctgctg 2040 

gcggaggcat tgggcgtggt cggtttgatg aacacccagt tcgccatcca ggatgatgag 2100 

atattcgtac tggaagtgaa tccgcgcgcc tcccgcaccg ttcccttcgt ctcgaaggcg 2160- 

15 accggatatc ccttggccaa ggtcgcggcg cgctgcatgg tcgggcgcag cctcgaccag 2220 

cagggcgtga gcgaagaacg cgttccgccg tatttctcgg tgaaggaggc ggtgtttccc 2280 

ttcatcaaat tccctggtgt cgacccgctg ctcgggccgg agatgaagtc gaccgccgag 2340 

gtgatgggtg tcggcgccag cttcggcgag gcctacgcca aggcgcagcg ggccgcgagt 2400 

. gtgcgtctgg cctacgaggg gacgaccctc atcagcatcc gtgacgccga caagcccaag 2460 

20 atcgttccga tcgcgaaggg ccctggtcgc cagggggttc cgcctggtgg ccacgcgagg 2520 

cacggcgaag gtgctgcagg atgcgggcgt gccttgcgaa aaggtgaaca aggtgtacga 2580 

agggcggccg catattgtcg acatgatcaa gaacggccag attcagctta tcatcaatac 2640 

gaccgagggc aagaaggcca tcgccgattc gttcaccatt cggcggcagg ctctgcagca 2700 

tcaggtgacc tacaccacca cgatttccgg cgcccatgcg atctgctgtg cgctggacga 2760 

25 actcggctcg gtggacgtca accggctgca ggatttgcat ggcgccctat cctgaatcgg 2820 

agaatcggaa gcagcagcga tgaacaagac tcccatgacc acacgcggtg ccgagaagct 2880 

qcct 2883 



30 <210> 119 
<211> 1374 
<212> DNA 

<213> Methylococcus capsulatus 
35 . <400> 119 

atgcatcgcc catgtctgaa . tccggccggc tcggcaacgc cgggttcgcg tggcgaacga 60 

gagtttttcc catttacgga gagtgcgaaa accatgaaga aattgcgagc agtttttctg 120 

ggcacgctgg tcgccgcggg gcacccggcc catgcggcca tcaacgacgg gaagttcgga 180 

acgccgggcg agttgttcat ctcgatcctg gatgtggacg gaaagaagtc ctattacaag 240 

40 gacctcggcg tcgatatggt ccagttcatg aacggccagg gctgcctcga cgccaatctg 300 

gcgcaggatc ccaattttgc ggcctttgcc ggcaaaacca acctggtcta caacatcgcg 360 

gcggtcaatc ccttgctgaa ggatgccagt aacatcactc aatggggcta tctggccaca 420 

tcgagccagg gcaaggacat tttcagcgcc aaatggaacc tgatcgacaa tgcgatccag 480 

aagatccagg gttacatcgc cgccctcaac gtccagccgt tcgagaacaa gcccgggcag 540 

45 gcggcggaga acaaatcggg cgtgttcggt cccgacgacc ttgcctatca cggcaagggc 600 

acctggggtc ccaccatggg aagctccgtc aacggcaaca ccgaaggtgc 'ccccggcgcc 660 

gaactcgagt tctatttcgt caacaactcc accggcgatt ccaaggggga acacatcacg 720 

aagctggggg catggagctt gtcgagcgcc ggcgctctga gctacagcgg caccggcacc 780 

tcgaccctgt gctcgggatc ggggaacaaa gccccgacgg cggccatcac caatcccgct 840 

50 cagacggtag cggtcaatac caccgtcacc ctggacggca gcgccagcac cgatcccgac 900 

aacggtcccc aacccttgtc ctacgcatgg aagcagacct ccggccccac ggtgacgttg 960 

agcaacgctg atcaggcgaa agccagcttc acacccgccg aggtcggcag ctacaccttc 1020 

cagttgacgg tcagcgacgg cgccgccacc ggtaccgccc aagccaccgt cacggtggaa 1080 

ggcagctcca cgggcgcttc catccacatc gatgcgcccg cggcctggaa ggtcaagcag 1140 

55 gctcagacag tcgcctggac caccacggaa gtgccggcca gcaagctggt caacctcgag 1200 

ttctccaccg acggcggctc caagttcaag aaactgaaga gcgtcgccaa caaaaaagga 1260 

cagaccctgt ggaaaccgac caagaagcac gtcacacaac agggtgtgct ccgggtttgc 1320 

gtcaaaccga gcaaaaagtt ctcgttcgtc tgcgaccaga tcgacgtcac gggg ■ 1374 

60 
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<210> 120 
<211> 1266 
<212> DNA 

<213> Methylococcus capsulatus 

5 

<400> 120 

atgaaaggtg agttcgggtt ccgcggtcgg 
cctcccgttg ttgaatatcg gggcccgaat 
aataccttgg aatcatcgcc ctggcgggga 

10 gaaccgcttc tcgaccaggc cggcatcagg 
gtccacgacc cggccttctt ccggcgcatg 
tcctacgtgg atggctggtg ggactgcgac 
cgcgccggtc tggccgaccg tttccgttcc 
agactgttca acctccagca tgcggcgcgg 

15 atcggcaacg atctctacgg ctgcatgctg 
tggaaggacg ccacgacgct cgacgaggcc 
aagatcgggc tggaacccgg catgcgggtg 
gcacggttcg ccgcggagaa . gtacggcgtc 
caggcccgct atgcccggga aatctgtcag 

20 taccgggaca tcgagggtca cttcgatcgc 
ggctgcaaga actatggaac ctacatgaag 
ctgttcctgc tgcacaccat cggcatcaac 
gaccgctaca tcttccccaa ctccatgctc 
gaaaaccgac tggtgatgga ggactggcag 

25 ctgacctggt acgaccggtt cgaatggcac 
cgcttctacc ggatgtggcg cttctacctg 
tatatacagc tgtggcagat cgtgctctcc 
ccgcgc 



cccgggattt ccccgtattg ctcctgtcct 60 
gatgaaggtg gaggacggac catgccgatc 120 
agccgtcacg atttttgccg cgagcggctc 180 
atcaatggtg accggccctg ggacatccgg 240 
ttcgccgacg cctcgctggg actcggcgag 3 00 
cgaatcgacg agttcatctg ccggatcatc 360 
tggcgggatg ccgtcgccgc cctgcaggcc 420 
gcattccacg tgggccagcg ccattacgac 480 
gaccggcgca tgatctacag ttgcggctac 540 
caggaggcca agctggacct ggtgttccgc 600 
ctggacatcg gctgcggctg gggcggagcg 660 
gaggtctacg gcgtcaccgt ttccgcggaa 72 0 
ggtctgccgg tcacgatcga gctgaaggat 780 
gcctactcgc tcggcatgtt cgagcatgtc 840 
ctcgtggccg accggctgcc cgacgacggt 900 
acctcggaca atcacggcaa tccctgggtg 960 
ccttccatcg cccagatcgg cacggccacg 1020 
aacttcggtc cggactatga ccggacgctg 1080 
tggccttcac tgcggccccg ctatggcgac 1140 
ctgagctttg ccggcgcgtt ccgggcccgc 1200 
cccaaggggt tgacccggcg ctacgacgcg 1260 

1266 



30 

<210>. 121 
<211> 1005 
<212> DNA 

<213> Methylococcus capsulatus 

35 

<400> 121 

gtgaaggtcg tgccggcgcc gggcgtgttt 
ggagtcaccc ataattaccg ggcggctgga 
ggcaaggtcg agggattctc agtgagcagg 

40 tcggctgcaa acgttccgca cccctgtcgg 
tttgcagcag cggttttgtt tgcatgcgca 
gaagtcggcg atattttcag acatgccggc 
tccgcccaga cgtttaccgg tcatgataga 
tcgacgttca agattccaaa tactttgatt 

45 gatgaagtct tgccctatgg cggcgctcct 
gggctgcgcg aggcgatcgt gatttcgaac 
atcggtctcg agcgcatgaa ggactatgta 
ggctctgccg tggatacgtt ctggctggcc 
acccggtttc tcgccaaatt ggcgctgggg 

50 gccgttcgag aaatcatccg attggaacaa 
ggcttgggaa atgttgccgg agtcggggtg 
gatcgcgtct atgcgtttgc gctgaacatg 
cgagtggagt tgggtaaagc cagcctgaaa 

55 

<210> 122 
<211> 1785 
<212> DNA 

<213> Methylococcus capsulatus 



ccggaggcgg atttcttctg cgttcaccgt 60 
ggacatcgga aaatggctgg aggggctggt 120 
gcgaatgata tgaatatgcc gacttccttg 180 
ggtatgtcga ctcgaataat gcaaggggta 240 
gcgcatgcag ccggctggaa agacagccgg 300 
gtgcatggca ctttcgtact ttatgacgtc 360 
aaacgcgcag aaaccagatt cattcctgcg 420 
ggacttgcca ccggcgcggt caagagcgtc 480 
cagcctttca aaagctggga gaaggacatg 540 
gttccgatct atcaggaact ggcccggcgt 600 
tctcgcctgg attacggcaa cagggaaatt 660 
gggccgctca agatcagcgc ggtcgagcaa 720 
gaattgccgt ttccgaaaga tattcaggga 780' 
ggcacgaatt ggaaattcta tggcaaaacg 840 
ggctggtggg tcggctgggt gcaacgggac 900 
gatgtccgga gcgagtccga cgtgggcaaa 960 
gcactggggt tgcct 1005 
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<400> 122 

atgacggcca acggcttgct gcaaatctgc 

aagccgctcg gcagttacat ggcggcggtg 

ctggcatcgg tcgagcgctt catctaccgc 

5 cgctggaccg gctatgcctc cgccttcctg 

tatgcactcc agcggtgcca ggggttcttg 

gcgccggatt cggccttcaa cacggcgatc 

tacggcggcg agatgaccct gagccatctc 

ttcgtgtcgg ccgccagcgg catggcggtg 

10 aggaacgccg ataccctcgg caatttctgg 

ctgctgcctt tgtcgttcct tctggccctc 

ttcgaaccct atcggaacgt cactctcgtg 

gacgaaggcg gtcaccccct ggtcgatgcg 

gtcagcgaac agacgctggc tttggggccg 

15 gggaccaatg gcggcgggtt tttcagcgtg 

ccgttttcca acttcctgga aatgctggcg 

accttcggcg tgatggtcgg cgatacccgg 

ctgatcttcg ttccgctgct tttcgtcacc 

ttcgccgctt tgggtgtcga cccggccggc 

20 ggcatcgtca actccgcgct gtgggcgacg 

aacgccatgc acgattcctt cacgccgctg 

ttgggcgagg tcgtgttcgg cggcgtgggt 

atcgtcgcgg tgttcgtcgc cggcctcatg 

aagatcgaag cctacgagat gaagatggcc 

25 gttctggggg ggacggccgt cgccgtcatg 

ccgggcgccc acggcttcag tgaaatcctt 

ggcagtgcct tcgccggcct cgcggccaat 

gcgatgtggt tctcccgcta ctggctggcg 

gccgccaaga attacgtgcc " gcccggggcg 

30 gtcggcctgc tggtcggcgt ggtcatcatc 

gcgcttggcc ccatcgtcga acacctcatg 



<210> 123 
35 <211> 2070 
<212> DNA 

<213> Methylococcus capsulatus 
<400> 123 

40 atgattcatc aaaccgcgaa acaaggcctg 
ctggactcgt tccgcaagct ggcgccgcgg 
gtctacgtcg gcagcctgct gacgacggtg 
gaggcgtctt cgggattcat cctggcgatc 
gccaatttcg ccgaggcgct ggccgaaggc 

45 agcaccaggc gcgacgtcat ggcgaagaag 
agcaaggtcc cggggtcgag cctgcgccgc 
ttcgtccctg ccgacggcga ggtgatcgaa 
acgggtgaga gtgcgccggt gatccgcgaa 
ggcacgcggg tactgtcgga ctggctggtg 

50 ttcctcgacc gcatgatcgc catggtcgaa 
atcgccctga ccattttgct ggtggcgctc 
ctgctgccgt tttcggtcta cagcgcggaa 
accgtcctgg tcgcgctctt ggtgtgcctg 
gccatcggcg tggccggcat cggccggatg 

55 cgggcggtgg aggcggcggg ggacgtggac 
acgctcggca accgccaggc atcggccttc 
ttggccgacg ccgcgcagct ggcgtcgctg 
gtggtgctgg ccaagcagat gtacggcttg 
accttcgtgc atttcagcgc ccagacccgc 

60 atccgcaagg gggcggccga tgcgatccgc 



gggtacctcg gtgtgctgct ggccctggcc 60 

tacgagggga ggtcggcgac ggtgcgcgtg 120 

atcaccggca tcgatcccga ggcggaaatg 180 

gtgttcaacc tgctgggggt tttggcggtc 240 

ccgttgaacc ctcagggcct gcccgcggtc 3 00 

agtttcgcca ccaacaccaa ctggcagggc 360 

acccagatgc tggggctgac ggtgcagaat 420 

ctggtggcgc tgatccgggg cttcgtccgc 480 

gtcgatctga cgcgcagcat cctgcacatt 540 

ctgctgatcg gtcagggtgt ggtgcagacc 600 

gaagcgaccg gttacgacag gccgaagcag 660 

gacggcaatc cggtgaccga gcacgtcacg 720 

gcggcgtcgc aggtcgccat caagcagctc 780 

aattcggccc atccattcga gaatccgacg 840 

atcctcgtga tctccggggc gctttgccac 900 

cagggctggg tgatcctggc ggcgatgacg 960 

gtcctctgcg agcagggcgg caaccccgcc 1020 

ggcaacatgg agggcaagga' aacccgcttc 10 80 

gcgacgacgg cggcgtccaa tggatcggtc 1140 

ggcggcctgg tgccgatgtg gctgatgcag 1200 

tccggcctgt acgggatgct ggtgttcgcc 1260 

atcggccgta ccccggaata cctgggcaag 1320 

gccatcgtca ttctggtgcc gcccttgatg 1380 

ctcgacgccg gcaagtcctc ggtcttcaat 1440 

tacgccttct cgtccgccgg caacaacaac 1500 

acgcctttct acaatctcat gctggggctg 1560 

gtgccggtgc tggcgatcgc tggcgccttg 1620 

ggcaccctgc cgacccatac gccgatgttc 1680 

gtcggcgcct tgaccttcat accggcgctg 1740 

atgatcggcg ctaga 1785 



ttcgaccgcg agatcctcgc ggaggctttg 60 

acacagttga agaacccggt gatgttcgtc 120 

ttgtatgttc agtccctggt cggtcagggg 180 

acgctctggc tctggttcac cgtgctgttc 2.40 

cgggccaaga cccaggctgc atccctgcgc 300 

ctggacgaac cgcgctatgg cgccaactac 360 

ggagacgtgg tgctgatcga ggccggcgat 420 

ggggtggctt cggtcaacga aagcgccatt 480 

tccggcgggg acttcagcgc ggtcaccgga 540 

gtgcggatca cggtcaatcc. gggcgaggcc 600 

ggcgccaagc gtcagaagac cccgaacgag 660 

accctgattt tcctgatggc gaccgcgacc 720 

acggccggcg agggccagcc gatcatggtc 780 

attcccacca cgatcggcgg cctgctctcg 840 

atgcgcaaga atgtgatcgc cacctcgggc 900 

gtgctgctgc tcgacaagac cggcaccatc 960 

ctgccgctgc aggggatcgg ccggcaggaa 1020 

gcggacgaga cgccggaagg ccgcagcgtg 1080 

agggaacggg acgtgcgtac cctgggcgcc 1140 

atgagcggcg tgaacctcga aggtcgccag 1200 

gtctacgtgg aggagcagga cggcagtttc 1260 
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cccgaggaag tacagaagct ggtccatgat 
gtcgccgaaa atgggcgggt gctgggcgtg 
atcaaggagc gcttcgtcga actgcgccgg 
gacaatccgc tgaccgcggc cgccatcgcc 
5 gaggcgacgc ccgaggccaa gctcaagctg 
gtggcgatga ccggtgatgg taccaacgac 
gtggcgatga acacgggcac acaggctgcc 
tccaatccca ccaaactcat cgagatcgtg 
ggcgcgctga ccaccttcag catcgccaac 
10 gcggcgttcg cgagcacgta tccggcgctg 
cccgccagcg ccatcctctc ggcggtgatc 
ccgctggcgc tgaggggagt gagctacaag 
aacttgctga tctatggcgt cggcggcctg 
gacctgctgc tcgtcgccct ggatctggtt 

15 



gtggcgcggc gcggcagcac gccgctggtg 1320. 
atcgagctga aggacatcgt caagggcggc 1380 
atggggatca agacggtcat gatcaccggc 1440 
gccgaggccg gggtggacga tttcctggcg 1500 
atccgcagct accaggcgga aggccggttg 1560 
gccccggccc tggcccaggc cgacgtggcc 1620 
aaggaggccg gcaacatggt ggacctggat 1680 
gagacaggca aacagatgct gatgacccgt 1740 
gacgtggcga agtatttcgc catcatcccg 1800 
aatgcgctca atgtcatggg gctcgcaacg 1860 
tataacgccc tcatcatcgt cgcgctcatt 1920 
ccggtgggcg cttcggcgct gctgcgcaac 1980 
gtcgtaccct tcatcggcat caagctgatc 2040 

2070 



. <210> 124 
<211> 2751 
<212> DNA 

20 <213>; Methylococcus capsulatus . 
<400> 124 

atggggatgg tagcgccgcc gatggccgcg gaacgtccgg acccggatgc cctgctcgcc 60 
agggtcgagc gcgagcaggc cagagcgcgg cggggccggc tcaagatttt cttcggcgcc 120 

25 gcggcggggg tgggcaagac ctatgcgatg ctggaggcgg cccgggagcg gcgcgccgag 180 
ggtatcgatg tcgtggtcgg actggtggaa acccacggcc gcaaggagac cgaggccctc 240 
ctcgaaggac tggagatgtt gccggtacgg acggtcgaat accgcggaac ggtggtcggc 300 
gagttcgatc tcgacggcgc gctcaaacgc cggccctccg tgatcctggt cgacgagctg 360 
gctcacacca acaccgccgg ttcccgccat cccaagcgct ggcaggacgt ggaagagttg 420 

30 ctgcgtgccg gcatcgacgt ctacaccacg ctcaacgtcc agcacctcga gagtctcaac 480 
gacgacgtgg gccagatttc cggcatccgg gtgtgggaaa ccgtgccgga cacggtgttc 540 
gaagcggcgg atgaagtcga actgatcgac ttgcctccgg acgagctgct ggtccgtctc 600 
aaggagggca aggtctatct accccagcag gcagagctgg cggcagagaa tttcttccgc 660 
aagggcaacc tcatcgcgct gcgcgaactg gccttgcgcc agaccgcggc tcgtgtcgac 720 

35 gcccagatgc aggactaccg cgaggaccac accatccggg aggtctggca ggtcggcgag 780 
cgcatcctgg tgtgcatcgg cccgaacccg atggcggaac ggctgatccg cgccggcaag 840 
cgactggcgg ccagcctcaa ggcggagtgg ctcgtggtgt acgtggagac cccggcgctg 900 
cagcgcctcc cggcggagcg gcgcgatgca gtgctgcgca tgctgcggct ggcggaacag 960 
ctcggcgccg agacagtcac cctgagtgcg ccggacatga gcgaggccat catcgatctc 1020 

40 gccagggaac gtaacgtcac caagatcgtg. atgggcaaac ctcggcggcg cggctggaag 1080 
cgctggctgc tgggttcggt ggtggacacg atcattgccg aggctcacaa catcaacgtc 1140 
tacctgctgg gcagtccgcc gggtgaggac cgtggccagg aatcgcttca ggcgccgcag 1200 
ccagggctga gcgccaaacc ggaccgcggc ggtggggcgg agtaccgggg ctatctggga 1260 
gcggcgacgg cgacgttcct gtgtactctg acggcgaagg cgatgttcgg ccggttcgag 1320 

45 ctgaccaacc tggtgatggt gtatctgctg ggcgtcatct tcgtggcgac ccgttatggg 1380 
cgcgggccgt ccatcctcgc ttccatcctg ggcgtcctcg ccttcgattt 'cttcttcgtg 1440 
gtgccgtatc acaccttttc cgtcgccgac acccagtatt tgttcacctt cgccgtcatg 1500 
ttcagcgttg ctctggtgac cgccaacctg atggcaaacg tccgctccca ggccaaggtc 1560 
gcttcccatc gggaacgccg ggcgaccgtc ctgtatgcca tgagcaaaga actggcggcg 1620 

50 agccggagcg aggccgagat cgtccggatc gcggtgcgcc agatcgaaac cgagttcgga 1680 
ggacgcgccg tgctgctgtt cccggacgaa agcggaagga tcggctatcc ggtttccccg 1740 
cttgcggagg aattcttgcc gggcatcgac atgagcgtgg cccaatgggt gttcgatcac 1800 
gacgaaatgg ccggccgggg taccaatacg ctgccgggcg ccagcggcgt gtacatccct 1860 
ttgaccggag cggaaaagac catcggcgtg ctggtcatga agccggtcaa cctgcggcgg 192 0 

55 gttttcctgc cggagcagca aaagctcctg cagaccttcg tgaacctgat cgtgcaggcg 1980 
atcgagcggg tccgcctcgc cgaacaggcc cgcatcaacc aggtgcggat ggagtccgag 2040 
cgcctgcgca attccctgct .cagctcgatc tcccacgatc tgcgcacccc gctcgcgacc 2100 
atcgtgggct cggcgagcac cctggtcgaa ggcgactacg ccctggagcc ggaggaccgg 2160 
cgggagctct gtcgggcgat ctacgacgag tcccgccgca tggccagcct ggtgaacaat 2220. 

60 atcctggaca tggcctggtt cgacgccggg gtggtcaagc tccatctgca gtggcacgtt 2280 
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10 



15 



ctggaggaaa tcgtcggcac cgtgttgacg. cgcttgaaga agcagctcga acggcgcccg 2340 

gtgacggtgc gcctgccgcg ggacgccccc ttcgtctacg tggattcggt gatgctggag 2400 

caggtgctgg ccaacctgat ggagaatgcc atccgctaca cgccggaaaa tagtcccatc 2460 

gagattgccg ccgaggccac gccgttcacg atgaccatca cggtttccga ccacgggcct 2520 

ggcattccca aaggtcagga ggagctcatc ttcgaaaaat tctaccgggt ccaccgcgaa 2580 

ggcccgcaaa gcggtgtcgg tctgggactc gccatctgcc gtgccatcgt ggaggcgcat 2640 

ggcggttaca tccgcgccag gaaccgggcc ggcggtggag cggtattcac gatcgtcctg 2700 

ccgctgcggg agtcgccgcc ccggatcgaa ccggaagccg agccggcgga a 2751 



<210> 125 
<211> 744 
<212> DNA 

<213> Methylococcus capsulatus 



<400> 125 

atggacgacg ttcaactcct ccgctacagc cgccagatca tgcttcccga ggtcgacgcc 60 
ggaggtcagg accggctgct cggcgccagc gccctcatcg tcggcctggg cggactgggc 120 
tcgccggccg ccatgtatct ggcttccgcc ggcgtcggca ggctggtcat aagcgatttc 180 

20 gacgccgtcg atctctccaa cctccagcgt cagatcgctt tcgacacggc ggacatcggc 240 
cggagcaagg ccgaggcctg tgccgggcgg ctgcggcgca tgaatcccga cgtgcggatc 300 
gagccggtcg ccgaacgcct ctccgcagcg gccctcgagg aatgggccgg cgcggtcgac 360 
gtggtcctgg actgctccga taacttcgcc acccgcttcg ccgtcaacgc ggcctgcgtg 420 
gccacccgca ccccgctggt gtcgggcgcc gcgatccgct tcgagggaca actcgccgta 480 

25 ttcacgcccg gcgatggcgt gaatccttgc tacaactgtc tctatcccca gggcggcgaa 540 
ccggatgcaa gctgcgcccg taacggcgtc gtcgcagcgc tgcccggcat catcggcagc 600 
ctgcaagccc tggaagccat caaactgctt ttgggccttc ccggcgttcg cagcgaccgc 660 
• ctcgtggtat tcgatgcgct gcggctggaa tggcatgaag tcaggctggg caggaacccc 720 
tcctgcccga cttgcggcag acgg 744 

30 

<210> 126 
<211> 1209 
<212> DNA 
35 <213> Methylococcus capsulatus 

<400> 126 

atgcgccggg caaatcctgg gatatctcga gaagaacgga aagatcaacc tgaaaacgac 60 
aaggtaggac aacatggcaa aagtcatcag aaaagccgtt ttcccggtcg cggggctggg 120 

40 gacccgcttc ctgcccgcca ccaaggccag cccgaaggaa atgctgccgg tggtggacaa 180 
gccgttgatc caatatgcgg tggaagaagc cgtggcggcc ggcatcgacg agatggtgtt 240 
catcaccggc cgcagcaaga acgcgatcat ggaccatttc gacaaggcct acgaactcga 300 
gacggaactg gcggcgcgag gcaaggacga catcctgaac atcgtccgga acatcattcc 360 
gccgcacgtc acctgcatct acatccgtca ggccgaagcg ctggggctgg gccatgccgt 420 

45 caactgcgcc aaggcggtca tcggcaacca accgttcgcg gtgctgctcg ccgacgatct 480 
catcgacggc aacaaccacg gcggctgtct gtcacagatg gtccgggtat -tcgacaaatg 540 
gcagtgctcg gtgctgggca tcgagcgcat cgatcccggc gacactcaca gctacggcat 600 
cgtgaagacc agtccgatcg aggccgggct ggacaaggtc gaagcgatcg tggaaaagcc 660 
gcggcccgag aacgcgccat ccaaccaggc cgtggtggga cgctacatcc tcacgccggc 720 

50 gatcttcgac aagcttgcca atgtctcgcg cggcgcgggc ggggaaatcc agctcaccga 780 
cgccatcgcc atgctgctca acgagcagac ggtgttggcc tacgaattca acggcaagcg 840 
ttacgattgc ggatcgaagc tgggctatct catcgccacg gtggaacagg gcctgcagca 900 
tcccgatttg cgggctggct tcgaagccta tctgcggagt ctgcagctct aggatgcgcg 960 
gtggggcatt gccggggacg tctcccggca atgcctgtcg gtcatttgga cagggtggtc 102 0 

55 gccaggcgtt ccatggcctt ttccagattg gccatgctgg tggcgatgga gagacggacg 1080 
tggcccggtg cgccgaaagc cgagcccggc accacggcca cgccgccctg ttcgatcagg 1140 
tattcggaca gcgccacgtc gtccgccaga tgcagcctgg ccatcgccgc ttcgacattc 1200 
ggcaggaca 1209 



60 
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<210> 127 
<211> 666 . 
<212> DNA 

<213> Methylococcus capsulatus 

5 

<400> 127 

atgattgaaa tcgaacgcct gagcttccgc tatcccggcg ccggcacggg cgtcgccttg 60 
cccgccctgc gcatcgagcg cggcgcccgg gtcgccatca tcgggcccag cggggcgggg 120 
aaaaccaccc tcctgaaact gatcgccggc attctgaccc ccgggacggg caccgtccgc 180 

10 gtcgacggaa tcaccgtcag cgcgctggat gacgacgcgc gtcggaactt caggatttcc 240 
cgcatcggct tcgtgtttca ggagctcgag ctgctggact acctcagcgt gtatgacaac 300 
atcgtgcatc cctaccggat caaccgggtg ctgaaactgg accggcaggt acgggacaga 360 
gcccgggcgc tggcggaaca caccggtctg ggggacaaac tcgccgcact gccgcgggaa 420 
ctgtcccaag gcgaacggca aagagccgcg gtctgccgcg cgctgctgac cgagccggac 480 

15 ctgctgctgg ccgacgaggc gaccggcaat ctcgatccgg ccaacaagct caggatcatc 540 
gaactgctga tacaggccgc cgagcgcaac cgggccaccc tgctggccgt cacccacgac 600 
cacgaactgc tgccactgtt cgaccgcgtc atcgacatcc gccagcccgg gagcccacgc 660 
gcagaa 

20 

<210> 128. 
<211> 930 
<212> DNA 

<213> Methylococcus capsulatus 

25 

<400> 128 

ttgtccctga atccgttccg ttttccattc cgggcaatgg gttcgccctg 
ctctatgccg aaaccgaaac cgaggctcgg gccgtggcga gggaagcgat 
caggtcctgg aagcccjgcta ctcgcgctac cgcccggaca gtcttctgtc 

30 gctcaggctg gaagcaaaac gggggtagtg gtcgacgacg agatggcggc 
tacgcccgga cctgctacga acagagcgac gggctgttcg acgtgacttc 
cgccgggcct ggaatttcgc gggcgaccgg ctgcccgagc cgagggacgt 
ctggaacggg tcggctggaa caagctgcgt tgggagcggc cggtgctgag 
cccggcatgg aactcgattt cggcggcatc ggcaaagaat . acgccgccga 

35 acgcgttgcc tcgaacgcgg catcaccgcc ggcgtggtga atctcggcgg 
gtgatcgggc cgcacccgga cggcacggcc tgggaggttg gcatcaacca 
cccggcaagc tcctggccac cctcagcgtc cgttccggcg cgatcaccac 
tacgaacgct gcatcaccgt ggacggcagg cgctacggcc atatcctcga 
ggctggcccg tgcaggggct ggcctcggtc agcgtggccg catctcatgc 

40 ggcagcgcct gcacgatcgc catgctgaag gcatccgacg gcccggaatg 
ctggggctgc cggccctgtg gatggacctg gacggccgta tcggtcggca 
ccggtcgagc gacctgagac aaggccgttg 



45 <210> 129 
<2U> 1323 
<212> DNA 

<213> Methylococcus capsulatus 
50 <400> 129 

gtgccgaatc tcgtccagac tacaacagga ccgctggaaa tgagcttgcc acgattcacg 60 
acggccgccg tgctgctctc gctgcttgcc ggctgcgccg aagcgccgct tcggctggcc 120 
atgttggatg atgcaggtga .aaccggggag gccgatgccg gcgacgaccg gattccgcgc 180 
ctgaattcct ccgccgatgg ggatctaatc gagaccctgc tggcggatta tttcaggtcg 240 

55 ctggagtccc ccgccgttcc ggtgcagatg gcgacgggac cggcgagcgg ggcacccgag 3 00 
ccggcccggc gcttgtcggg cagcggaatc cgggtgattc ccctggggcc gcccaaacac 360 
cacaagaacg gtttgtggca ttacctccgg gagcgtctgg aattgacccg ctggaaccat 420 
ccatcggtgg aggcggaagt ggcgggtttc . cgggcccggc cggcgcgggt tcgcggtctg 480 
gccaaacggg cggagccgtt tctgcattat ctggtcggcg agatcgagcg ccggggactg 540 

60 ccgctggatc tggtgctggt gcccttggta gagagcgcct gcgatccgag cgcgctttcg 600 



ccacctgatc 60 
cggcgaggtg 120 
caggatcaac 180 
cttgctcgac 240 
cggcatcctg 300 
cgaagccctt 360 
attcgaggtg 420 
ccgggcggcg 4 80 
cgacctgcgg 540 
tccgcgtgaa 600 
cagcggcgac 660 
tccccggacc 720 
gctcatcgcg 780 
gctgcggagc 840 
cgaagccgga 900 
930 
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gcgaaaacgg ccgccggtct ttggcagttg attcccgcca cggggcagcg cttcggtgtg 660 

gagatggcgg cggactacga tggccgctat gacatacatg tttccaccgg tgccgccctg 720 

gcttatctgc agcatctgca cgaccgtttc cagggfcgact ggctgctggc cctggccgct 780 

tacaacgcag gggagggggc ggtccagcag gcgatcgcga acaaccgggc ggctggccgg 840 

5 ggtaccgatt tctggagttt gcccttgccg cccgagaccc ggggttacgt gccgaaaata 900 

ctcgccctct cacgcatcct tgcaggtgcc gaccgctacg ggctcgaact cgaaccggta 960 

ccgggcacgc cggttctggc gcgagtggag atcgatgcgg ggatccgtcc cgccgatgtc 1020 

ggcagcgccg ccggtctgcc cgaacccttg ttcaagctgc tgaaccc'ggc gctgaaatcc 1080 

attcatgacg cgccgcagcg caaatacggc ctgatgctgc cgctgaaaaa cgcccaggcg 1140 

10 atggcctcca gtctggaggg agcggagctg gtgtcggcca agaccgtcgt ggtgaagaag 1200 

ggggaaacgc tcgctgtcat cgccaagcgt gtcggcgttt ccgaaaccgt cctggccggc 1260 

tggaatggct tggcgcccaa cagccgcctc aagcccggcc aggaactgct gatctatccg .1320 
get ^ ~~ 1323 

15 

<210> 130 
<211> 888 
<212> DNA 

<213> Methylococcus ' capsulatus 

20 

<400> 130 

gtgccaggcc atgagatcgt eggcaaggtc cttgaagtcg gccgcagcgt gacgaagttc 60 

aagcccggcg acacggtcgc ggtgggctgc atggtggatt cctgccggac ctgcccgaac 120 

tgcgtggacg ccctggaaca geactgegag cacggccccg tcttcaccta caacagcccc 180 

25 gatccgcacg geggeggcat gaectteggt ggctatgccg agagcatcgt ggtcgacgag 240 

gccttcgtgc tgeggatace ggacggactg gacctcgcgg ccgccgcccc gctgttgtgc 300 

geegggatta ccacctattc gcccctgcgg cactggaaag tgggggcggg teagegggtc 360 

ggggtegteg gtctgggtgg actgggacac atggcgctca agttcgcgca taccttcggc 420 

gecgaaaegg tgctgttcac gacgacgccg gaeaaggegg aggatgeccg tcggctggga 480 

30 geggacgagg tcgtcgtgtc gagggatccc gaggecatgg cgcggcaggc cggccggttc 540 

gatttcatcc tcgacaccgt ctcggcgccc catgacatcg atgectatet gaacctgctg 600 

aggegggacg gcacgctgac cctggtcggc gtacctccgc aaggggtaca ggtcatgccc 660 

ttcagcctga teggegggeg ccggcgactg gctggttcat tgateggegg catcegggaa 720 

acccaggaga tgctggattt ctgcggcgaa cacggcatcg tetgegacat cgagctgatt 780 

35 ccgatccaag gaatcaacga cgccttcgag cgcatgctca aaagcgacgt gaaataccgt 840 
ttcgtgatcg acatggegae getgaaeggg gagtegtccg gagggega 888 

<210> 131 . 
40 <211>1530 
<212>i>NA 

<213> Methylococcus . capsulatus 
<400> 131 

45 atgeaagcat cgctcccggc ggcgctccgg ctggcggccg acegttttte gtcccttccc 60 
gecatcttga ccgacgaacg aegegtcgat ttcgccgaat tcgaccgcgc -gtccgatgcc 120 
atcgccgccg gactcgccgt ccggggcgtc gecaagggtg agegcategg tctctactgc 180 
ateaattegg tggagttcac cctggcctat gccggcatcg teaaggcegg cgccgtcgtc 240 
gtgcccatca acctgttgct cagegctgaa gaggtgeatt acaacctcgc cgacgccggg 300 

50 gtcageggge tgatctatca eggtcaggtc teggcaaacg cggccgccgt ggeggacegg 360 
ctttccggac tcaaggtccg cgccggcatc ggcctcgatg atcaggatgg agatgtctgg 420 
cgcgccctgt tggaagaatc ggcagagccc ccctccatcg aattcgatgc agtggaagac 480 
ctggcggcga. tcctctacac ctccggcacg accgggcatc ccaagggcgc aatgc.tgacc 540 
cacggcaacc tgttggcgaa taccacgagc gtgegggagg ccctggattg gcgccctggc 600 

55 gaggaceggg tcttggtggt getgecgatg tttcatgect tcgcggccac cgtcggcatg 660 
ctcacgccac tcctccacgg ctgtgccctg ataccactgg cgaaattcga geeggategg 720 
gtggccgaca ccatcggccg ccaccgcgcg actctgttcc tcggcgtgcc cagcatgtat 780 
gccctgctgt gccggctggg ggaggagegg atcgcccggt teggaacegt ccggctctgc 840 
gtgtccggcg gcgcggcctt gccgcccagc gtgatggagc agtttcaggc aegtttegge 900 

60 ttgcccatac aegagggega tggtccgacc gaatgttcgc cggtgacctg cgtcaatccg 960 
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gtagccggcc ccgtcaaacg tggcacggtc ggtctgccgg taccgggagt cgaaatgaag 1020 

atcctcggcg aggacggcgt cgaactcccc aggggcgaac tgggcgaaat cgcggtgcga 1080 

ggcgccaatg tgttcaaagg atactggaac caaccggagg cgacgcggga atgcttccgc 1140 

gacggctggt tcctcaccgg ggatctgggc caagtggacg acgacggcta tttcagcatc 1200 

5 gtcgatcgca agaaggatct gatcatcgtc aacggcatga acgtctatcc gagggtgatc 1260 

gaagaggtcc tgtgccggca tcctgcggtc cgggaggtcg ccgtggtcgg cgacccggat 1320 

ccgttgcacg gtgaacgggt ggtggcctat gtcgtactgg acgcgcccgc cagcgaagcc 1380 

gaaatccgcg cctggtgcaa gccttatctg gggcggcacg aaattccacg ccaggtcaag 1440 

gctctccagc agttgccccg taatgccgcc ggcaaaatag tgaagcggca gctgcggcgg 1500 

10 cagggtgaag tggagcgcgg ggtggatgcc 1530 



. <210> 132 

<211> 2595 

15 <212> DNA 

<213> Methylococcus capsulatus 

<400> 132 

atggcacatc cgtacccgcg ccggccgccc gtgaaagggc gcccaacacc gccgcaatcc 60 

2 0 ctgcgccacg ggcgtgagtt caagacaatt cgagcggagg ggggcacgga cgggcggagt 120 
gtccctccgc tggcaggtga . aatcacacgg gtcgtgtggt ttctggcatg tccggcaggc 180 
gtccggcaga tttccggacc gccgttctca gttgtcgacg atccggatcg agtcgtcctt 240 
gggcgcgtat ttgtcgatgc tgccttcttc gctgagcttg atcatcaagc ggacttcgtt 300 
cttggaatcg gcggagtaga gggcatcctc gtagccgatc" ctgcccgcct tgaacaattc 360 

25 gaacagcgcc tggtcgaagg tctgcatgcc ctgttcgcgc gactgtttca tcacgtcctt 420 
gagcttgtgg acctcgccct ggcggatcag gtcggagacc agaggggtat tgatgaggat 480 
ttccaccgcc ggatagcgcc ccttgccgtc ggcgcgcctg acgagctgct gggcgatgat 54 0 
ggcacgcagg ttcagcgaca ggtccatgaa cacctgcgga tgcatgtctt ccgggaagaa 600 
atggaggatg cgatccagcg cctggttggc gttgttggcg tgcagggtgc tcaggcagag 660 

30 gtggccggtt tcggcgaagg tgatggcctg ctgcatggtc tcgcgggtgc ggatctcgcc 720 
gatgaggatc acgtccggcg cctgccgcag ggtgttcttc agcgcgactt cgtaggattc 780 
ggtatcgatg ccgacctcgc gctgggtgac gatgcagccc gcgtgcgggt gtacgaattc 840 
caggggatcc tcgatggtga tgatgtggcc gctggagtgc tcgttgcggt acttgagcat 900 
cgccgccagc gacgtcgact tgccggtgcc ggtcgcgccc acgaacagga tcaggccgcg 960 

35 cttggtcatg accaggtcgt tgaggacgga gggcagattg agctgttcca cggtgggaat 1020 
ctcggtctcg atcctgcgca gcaccatgcc gggactgttc cgctgcacga aggcgctgac 1080 
ccggaaccgg cccagtccgg ccgcggagag ggcgaagttg cattcgttgg tgttctcgaa 1140 
ctcgtcgcgc tggcgctggt tcatgattcc gaggacgagc tggcgcacct ggtctgtgga 1200 
gagtttggtg ctggacagcg gcacgatggc gccgttcagc ttcatgcagg gctccttggc 1260 

40 cgcggtgatg aagagatcgg acgctttctt cagtaccatc agcctgagca gcgatgcgaa 1320 
ttccatgggc gggctcctcg cctagaacgc ggctttgttg acggcgactt cgdgggcgac 1380 
ctgccgggtg acgatccctt tctccaccag ctcctgcagg tgctggtcca gggtctgcat . 1440 
gccgtccttg cggccggtct ggatcgtcga atacatctgg gccaccttgg cctcgcggat 1500 
caggttgcgg atggccggtg tgccgaccat gatctcccag gccgcggtcc ggccgccgcc 1560 

45 ggccttcttg accagagcct gcgaaataac cgcttgcagc gattccgaca gcatggagcg 1620 
gatcatctct ttctccgcgg cgggaaatac gtcgacgatg cggtcgatgg -tcttggcggc 1680 
ggaactggtg tgcagggtgc cgaacaccag gtggccggtc tcggccgcgg tcagcgccag 1740 
gcggatggtt tccaggtcgc gcatttcccc caccaggatc acgtccgggt cctcccgcaa 1800 
tgcggagcgc agggcttcgt tgaagcccaa ggtgttacgg tgcacctcgc gctggttgat 1860 

50 caggcatttc ttgctttggt ggacgaactc gatcggatcc tcgatggtca gaatgtgaga 1920 
atagtcgttg gagttgatgt aatcgatcat ggccgccagc gtggtggact tgcccgaacc 1980 
cgtcggtccc gtgaccacga tcaggccgcg tggctggcgg gtgacatcct ggaagaattt 2 040 
cggacagccc agttcctcca gtgtcaggac cttggaagga atggtgcgaa atacggccgc 2100 
cgcgccccga tcctggttga aggcgttgac gcggaaacgg gcgacgcccg gaagctcgaa 2160 

55 cgagaagtcg gtttccagaa attcctcgaa gtcgcggcgc tgtttgtcat tcatgatgtc 2220 
atagatgagg gcgtgcactt ccttgtgctc cagcggaggc acgttgatgc gccggatgtc 2280 
gccgtcgacg cggatcatcg gcggcaaccc agaggaaaga tgcagatcgg aggatttgtt 2340 
cttgaccgag aaggccagca gttcggcgat atccatcggg ctcagtcggg taaaatccga 2400 
gaccgcaaaa gtatagccaa cggtggatgg aatgctggaa ctccaggaga atttgcaggc 2460 

60 ggtacggcag agaatccggg cggcggagca ggcttgcggg cgcccggaag attcggtgcg 2520 
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tctggtggcc gtctcgaaaa cccagcccgc cgcggtgttg cgtgcggcct acgacctggg 2580 
tcagcgggag ttcgg 25 95 

5 <210> 133 
<211> 1740 
<212> DNA 

<213> Methylococcus capsulatus 
10 <400> 133 

gtgcccgcgc cgggaccgga atccgcggct gccggggcgc cggaccgcgc cgtcaagatc 60 

agtgccgagg tactcaaccg catcatcagc ttggcctccg aatcactggt cgatacccac 12 0 

cgcatggagg acaccctcga cggcctggag gccacccgcc ggggactgga ccggctggcg 180 

gccgtgctgg ccaaggaggg accgagcggc agcgcgctcc ggctactgga agagatacgc 240 

15 ggcagactgg ggcgaaccct cgaggcgctg gatgcccatc tgcgccgcgc ggcgtcgacc 300 

gccgaatccc agttcaggga ggtggtggcc ggccggatgc gtcctttcga ggagggggcg 360 

cgttcgtttc cccgccaggt tcgcgatctg gccagggaac tcggcaagca ggtgcatttc 420 

gagatcggcg gcggcgccac tctggtcgac cgcgacattc tcgccaagct cgaggctccg 480 

ctcggtcacc tgctccggaa cgcgctggat cacggtctgg aacagccgga agaacggcgg 540 

2 0 gcggcgggga agccggaacg cggcagcctg cgtctggaag cgcgtcatca cgcgggcctt 600 

ttgctgatca cggtgagcga cgacggccgc ggcgtggacc gcgagcggct ccgccggaag 660 

atcgtcgaac gcaatctgac gacggcggcg ctggcgatgc agatgaccga cacggagctg 720 

ttcgactttc tgtttctgcc cggractgtcg acgcgcgacg tgaccagccg ggtgtcgggt 780 

cgcggcgtgg ggctggacgt cgtgcagtcc atggtgcatg ccgaaggcgg ctcggtgtcg 840 

25 gtcgagtcgc gctccggtcg cggcacggtg ttccggctcc agcttccggt gacccgctcg 900 

gtggtccgtg ccctgctggt tcggctcggc ggcgaaccct acgcctttcc gctggcgcgc 960 

atcggccggc tggtggcgct ggacccggcc gaactcaagg ccatcgaggg ccgaagctat 1020 

ttcatcgccg atggcgcgaa cattgccctc gtcgccgccc gcgagctgct cggaatggat 1080 

ccgccggatg cggtggcgga tcgcgtcccc gccgtggttc tgacgaacca gggagagtcc 1140 

30 tatgccatcg aggtcgacgg ctttctcggt gagtccgagc tggtggtccg. gcccatggat 1200 

gcccgattcg gcaaagtgcc gcacgtcagt gccgtttcgg tcgcggaaga cggcatgccg 1260 

gtcctgattc tcgacgtgga tgacttgttc cgctccatcg cctcgatgct gtcgggcggt 1320 

. ctggcagtcg ggcggcggaa ccgggcggcg ccggagcgtc ggcgggtccg caggatcctg 1380 

gtggtcgacg attccatcac cgtacgtgaa ctggaacggc ggctgctcga aaatcacggc 1440 

35 tacgaggtgg acgtggcggt cgacggcatg gagggctgga acgcgctggc gctgggccgc 1500 

tatgatctgg tcgtgagcga catcgacatg ccccgcatga acggcatcga gctggtgcgg 1560 

-cgaatacggg ccgatgctcg tttcgagcgg ctgcccgtga tgatcgtttc gtacaaggac 1620 

agggaggaag accggatggc gggattggag gcgggcgcgg accattacct cgccaaaagc 1680 

ggattccgcg atgacacgct gatccgggca gtgcaggaac tgatcgggga ggccacggtt 1740 

40 ■ " ' 

<210> 134 
<211> 1497 
<212> DNA 
45 <213> Methylococcus capsulatus 

<400> 134 

atggcgaata aagaaatcct gctggtagtc gacgtggtgt cgaacgaaaa ggacatcgaa 60 
aaagaagtca tcttttccgc . gatcgaagag gcgctccgca ccgccacgat caagcggcat 120 

50 gacggcaggt acgatgtgcg cgtgagtatc gaccgcaaga ccggcgacta cgaaaccttc 180 
cgccgctggc aggtggtgga accccgggag gaattcggca acggtgtcga attcccggaa 240 
agagagatat ccctcgaaga agcgcgcaag actcaccccg gcatcaccgt cggcgagttc 300 
gtagaagaac ccttcgactc catcgagttc ggccgcatcg ccgcgcagac cgccaagcag 360 
gtgatcgtgc agaaagtgcg cgaggccgaa cggcgcaaga tcgcggacgc ctatcagagc 420 

55 cgcgtcggcg agctggtcac cggcgtcatc aagcgcatcg agcggggcaa tgtcttcctc 480 
gacctcggcg gcaacgtcga ggccttcatc cctcgtgacg agatgatccc gcgcgaatcc 540 
. gtccgttccg gggaccgcct gcgcggcatc ctcagcgcgg tccggccgga tgccaggggg 600 
ccgcagcttt tcgtcagccg caccgcgccg gaactcctga tcgcgctatt ccggctggaa 660 
gtccccgagg tcagtgaaaa cctcatcgaa atcaagggag cagcccgcga tcccggagta .720 

60 cgcgccaaag tggcggtcaa gagcaacgac ccccgcctcg acccggtcgg cgcctgcgtc 780 
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ggcatgcgcg gctcgcgggt ccaagccgtg tccaacgaac tggcgggaga acgcatcgac 840 
atcatcctgt ggaacgagaa cgaggcccag ttcgtggtca acgccatgtc gccagccgaa 900 
atcgtttcca tcgtcgtgga cgaagaccgc cacagcatgg atattgccgt cgccgacgaa 960 
aacctgtcgc aggccatcgg ccgcggcggt cagaacgtgc ggctggcgtc cgagcttacc 1020 
5 ggctggacgc ttaacgtcat gagttccacc caggccgacg ccaagaccca ggaagaaacc 1080 
cggcgtctga tccaaacctt cgtcgaacaa ctcggcgtcg atggggaggt cgcggaaatc 1140 
ctcgtccggg aaggcttctc cagcgtggaa gaactcgcct acgtaccgac caaggaattg 1200 
ctcgaaatcg aggaattcga cgaggatatc gtggaagaat tgcgtaaccg ggcacgggat 1260 
gcgctgctca tcaaggccat cgcatccgag gagaaactcg aagaggtcga gcccagcgag 1320 
10 gatctgctgg agctcgaagg catggatcgc gaattggcct atcgcctcgc gcgccatggc 1380 
attcgcacgc tggaagactt ggccgaccag gccgtcccgg atcttttgga catcgaagac 1440 
atggaagagg aaaaggccgc tgaactcatc atgaaggcgc gcgcctcgtg gttttcc 1497 



15 <210> 135 
<211> 675 
<212> DNA 

<213> Methylococcus capsulatus 
20 <400> 135 

ttgacagcac tggcaggaat catggtcacc gatacttccg cgctcatcat . caacgtcacc 60 
ctttgggtgc tgatctcgtt ttccgtcctg acctggaccg tcatcctgct gaaagggggg 120 
caatactggc ggcatgccgt gggtaaccgc ctgttcgagg aaaaattctg gagtgcggcc 180 
tcgctcgacg aggcgcggct gaggatggat gaggccggcg. gctgtcctct gtaccggctg 240 

25 gcgagcgcgg gtttccaggt gttcgacagc ggcaacggca acggtgcggc cagcctgaag 300 
caccgcgggg atctggtggc gaccctggag cgcaaactca agcgccagct ggagcgcgaa 360 
tcccggctgt cggatatcgg gctcacggtc ctggcgagca tcggttccac cgcgcctttc 420 
gtcggtctgt tcgggaccgt ctggggcatc atgcacgccc tgcaggacat cagccgaagc 480 
ggcaaggcca gcctggaagt ggtggccggc ccgatcggcg aggcgctgat cgccaccgcc 540 

30 atcggcatcg ccgtcgcggt gccggccgtg ctggcctaca acttcctgat gcggcgctcg 600 
cgccgcaagc agcaggcgct ggaaatcttc gccgaagact tcctgcacct ggtcgccgcc 660 
gagaccgccc accgc 675 

35 <210> 136 
<211> 1398 
<212> DNA 

<213> Methylococcus capsulatus 
40 <400> 136 

gtgatcctcg gtttacgggc acgtctgatc ctcgtccacc tggccgtcgt cgtcatcgtg 60 
ctggcctgct ccgccgccgg cgcctactgg atgctgcgcc aggcggtcca cagtcggctc 120 
gacgccgcgc tgctggccct tgcggaaacc gaacgggcga tgctgctgga aggcggagaa 180 
cagtcgatca agatccatga agccgccccc ggccccgcgc ctccctcctt catccgtctc 240 

45 gaccggctgg tgcagattgt cgacggcgac ggccgcgttc tggcacgtag cgcaaacctc 300 
ggcaccgctc ggcttccctc gccgcccggc ctgctgtcgc gcctgagccg -gggggaaacg 360 
gtcttcgaca ccctcccggc gttcggcgag gaaccggttc gaatggtatc cattccggta 420 
cggaaggacg gttcgcgact ggcgatccag gttgccggat cactggatga cgcaagaaac 480 
gtcatgaaat cggccggcct gttgttcatc gtcatgacct ccggtttgct ggtggcggta 540 

50 ggcattgccg gcacatcgct gactcgcagg gcattccacg cgatcgacga ggtcgtccgt 600 
caagcccgcc ggatcggtga ggccaacctc ggcgaacgtc tccctcatcc gggcagccgc 660 
gacgaaatcg gcagactggt cgacacgctg aacgagatgc tcggtcgtct ggagcggagc 720 
ttcgaggtcc agcgccgctt cacggctgac gcctcccacg aacttcgctc gcctttgtcc 780 
cgactgcgcg cggaactcga aatcaccctc cgtcgccccc ggcgcccgga cgaatatgaa 840 . 

55 cggaccctgc actcctgcct cgaggaagtg gaacggctga cccaactggt ggaagcactg 900 
ctcgaattgg cacggctcga cgcacagcag gaagccattc ccggcgagaa cgtttgcctg 960 
aacacggttc tggccgaagt cgtgcgtcgc cagcaaccgc tggcgcagga acgctcgatc 1020 
gggatcgtcg tcgaaacctc gcaacccgtg accgcctggg tgtccggcgc ttcgatcggc 1080 
gtcgttttct ccaacgtcct ggagaacgcc ttgaagttct cgccacccgg cggaaccgtc 114 0 

60 . cacatcggac tggctgccga cgcacgggag gcggtagtga gcatttgcga caacggaccg 1200 
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ggaatcgagc ccggcgaaaa agaccggctg ttcgagcgtt ttttccgggg ttcggtcgcc 1260 
cgctccggtg ctatgcccgg aaccggcctg ggcctcgcgc tgtcacaggc cctcgtccgg 1320 
cattgcgggg gaaccatcga agccacgaat atcccggggg gcggcgcccg gttcacgata 1380 
cgcctgccat tgggaccc 1398 



<210> 137 
<211> 684 
<212> DNA 
10 <213> Methylococcus capsulatus 

<400> 137 

atgagaatcc tcctggtcga agacgaccgg aaagcagccg gacttctgac acgcggactc 60.. 

ggcgaggagg gtttccgcgt cgacaccgcc cactccgcgg aagacaccga gcagaagaac 120 

15 ctccacaccg ggtacgggct gatcatcctc gactggaacc tgcccggcaa agacgggctg 180 

actttctgtg aggaacttcg gaagcgggag atacgcacgc cggttttgat gctcaccgcc. 240 

cgcgatgcgc tgacggacag ggtgagggga ctcgacaccg gcgccgacga ctatctcacc. 300 

aagcccttcg ccttcgagga actgctcgcg cgcgttcgtg ccctactgcg gcgggcggaa 360 

caagcccgtc cggcgatgct gtcggtcgcc gacctcgtcc tcgacccgcg cagtcgacgc 420 

20 gtcacgcgga gcggacgccc gctctccctc acccccaagg aatacgccat cctggaactc 480 

ctgttgcgac gggccggcga agtcgtatcc cgcacccagt tggccgagga gatatggaga 540 

accggtctca tcgctctgga caatctgatc gatgttcaca tcagcaatct acgccgtaag 600 



25 



gtggatccgc ccggcgttcc gcctctcatt cgaacggtga gaggctgcgg cttcagcctg 660 
gcggcggctg acagcgaatc gccg 684 



<210> 138 

<211> 2127 ' ' 

<212> DNA " 
30 <213> Methylococcus capsulatus 

<400> 138 

atgctcaaac gattttccct gtcttcgtgc ttcatcgtgt tggccgtgcc gctccatgcc 60 
gccgaggttt ccgagccgga gggcaagcag gtccctggcg ggaaggatcg gcccgcctcc 12 0 

35 ggtgcggagc cggctcccgt gcagctcgaa ccggtcgtca tcagcagtcc gttggaagaa 180 
aaggtctccg aaatggcgcg gccggtgacc gtgctgacgg gcagcgaatt gcgccggaaa 240 
atcgggggca cgatcggtga aaccctcaag " caggaagccg gcgtgaccag cgaatccttc 300 
ggtcccggcg taggcatacc ggtgatccgg gggcagacgg ggccgcgtgt ccaggtaatg 360 
accaacagca taggcaccgg cgacgtctcc cagatcaccc cggaccatgc caatgcggtg 420 

40 gagccggtgc jtggccgaccg cgtggaagta ctgcgcgggc cggcgaccct gctgtacggc 480 
agcggggcca tcggcggcat' cgtcaacgtc ctcgacaacc gcattccctc gctggtgccg 540 
gacaagccga tgacggtgac cggggaacag cggttcaact cggtctctgg ccaaaccacg 600 
accaatctca aggcagaggg cggccaggat ctggtgtcct atcatctgga cgggttttac 660 
cgcgatggta acaatctgca catcggcggc ccggcgatcg ccgagactca ggcgcgccag 720 

45 accgacctgg ctttgcaagg cagcccgatc cagaattcct acggcgtcat ccccaacacc 780 
gaaaatcggg ccaagggcgg ttccgccggg ttttccctgg tgggcgagcc -gggcttcgcc 840 
ggggtgtcga tcaactatct cggcaacaac tacggcattc cacccgacgg atctcccggc 900 
ggaggcaata cccgcatcaa cctgaaggag tcgcgctacg acttcaagag cgagctgaat 960 
gcgccggtgg atttcgtcga ggccgtgcgc atgcgcttcg gccacgtcaa ttacacccac 1020 

50 accgagctgg atgacagcgt ggcggccgct cggttcaaca agacgaccaa cgaaggccgt 1080 
ctcgaagtgg tccaccagcc gatcggcatc ttgaagggcg tcgttggggt gcagatgagc 1140 
tcggcggatt tcgaggcgat cgagatcggt tcgcccgacg cgctggtgcc caagtcccaa 1200 
ctcggcagct acggcgtgtt cgccgtcgaa tccttcgagc tgggtgcggg tttctacgaa 1260 
ctagggctgc gcggggaatc ggactccgtc gatccgcagg gcggtcccaa ccgcagttac 1320 

55 gcgccgatca gtgcctccgg ctcggcccaa tggaagttcg acgacgaaaa. ttccgtcagt 1380 
tttgccgtca cccggtcgca gcgggcgccc caggtgcagg agctgtttac gcacgggata 1440 
cacgacgcca cccacagcta cgagctgggc aatcccaatc tcaccgagga aacctcctac 1500 
aacttcgact ggggctaccg ctacaaaggg cgaggagtca gcgccgagct caacgtgttc 1560 
cagaatttcg tgaacgacta catctaccag cagatcacgg atgaggtgtt caacgaagat 1620 

60 accgaacagt tcgagaaagt gtgcaccaat ccgggcgcct gtttcccggt ggtgcagacc* 1680 
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actcaggccg gcgcgtattt cctgggctac gaaggcaacg tcagatttcc 

aaccattacg gcgtgatcga cctgaccctg ttcagcgact tcacccgcgg 

aacggcggca acgtgccgcg catgccgccg ctgcgctacg gcttccagct 

tgcgacgagc actggagcgg caatctgcgg ctgactcgcg gcgagaagca 

5 ggccagaacg acgccatgac caacggctac gtgctgctca acctgggtgt 

gtcaaggcat tcaaggacgc cgaagtgctg gtcttcgctc aaggcaacaa 

gacaacctcc gaaactccac ctcctatctg cgctatttcg cgccggaggc 
gtggagttgg ggctacggat cacctat 

10 

<210> 139 
<211> 1308 
<212> DNA 

<213> Methylococcus capsula.tus 

15 

<400> 139 

atgagacccg ggctgtatgg tctgtccgcc acctcggcgc tgctgctggc atgcacgacc 60 

ggcccggcga acgccctcac cctgtcactc cgggaagcgc aggacatcgc ccgcacgagt 120 

cacccgcgta tccaggttgc cgacctccag gcgcaggcct cccaggaggc ggtcgtccag 180 

20 gccaaggccg cctacctgcc gcatatcacc cagcagaccg tgagtgcggt ttcgaacagc 240 

tcgaaaaacg caccggcgcg tctggccgcg ggttacggcc tggcaccgcc gccggtggcg 300 

tcgcgcgccg cgaccggcgc ctacctgaaa cagttgatct atgatttcgg ccgcacttcc 360 

aacctgatcg ccagcgccga attgaacgcc aaagccagcg aggagaaccg ggccgccaac 420 

gaagcgcaga tcatactatt ggtgaccgcc gcctattttc agatggtcca agcgcaggcc 480 

25 gtgctgaaag tggccgagga cactctcgcg aaacgggagc tcaatctacg gcaggtcaag 540 

gcgctgacca cctccggact caaatccgct ctcgacgtca gcttcgccga agtcaaccag 600 

agcgatgctc agttgctgct gctcaaggcg cagaacgatc tggcctcggc ccgcgccgtg 660 

ctttccactg ccatgggccg ccgtgacgaa gaagttttcg acgtgcggga ggaacctctg 720 

ccgccgcccg tcggcgagct ggagagcgcc atcaccgagg cgctctattt gaggcccgat 780 

30 ctgcgtaccc tgcggctgca gttacaggca gcggaaaagt tcgcggaagc ggaaaaagcc 840 

gcggcccgcc ccaggatcga gctggtgggc gacatcaatt acatgccatg ggtcaacatc 900 

gaagcaggca agtatccgaa attcaacgtc atcggcggtc tcctcatcga cgttccggtt 960 

ttcgagggct tcgccctgga ggctcgcgaa aacaaggcga aaaaggaata ccaggcggcg 102 0 

gcccatggcg tcaccgatgc ggaaaacaac gtcctgcgcg acgtgcgggt ggcgtggatg 1080 

35. gcggcgaaaa ccgcattcga gcgcatgaag ccggcacatc agcagttcct ggaggccgac 1140 

aaatcgtttc aactggccca gtcgcgctac cagatgggtt tgagttccat tgtcgaactg 12 00 

actcaagccc agctcaacct cacccgcgcc gcgatcgatg aaatcgaagc ccgggtcgaa 1260 

taccaggtac gctgtgccga gctggactat cagataggca aactgcgc 1308 

40 

<210> 140 
<211> 792 
<212> DNA 

<213> Methylococcus capsulatus 

45 

<400> 140 

atggcgctga tattccggct actgggtgag gaacttccag gggagtcacg tccccggaat 60 

tcaaaagcgc gtaattttat" gaggggagcc ctggcctgtc gagaccggtc gacaggccga 120 

ggctggcacg tcggattatt ccgtatagag cggcaccaga tcgatgtcga . tgcggcgatt 180 

50 ctgggccttg ccttcggcgg tggcgttcga tgccaccggc tggtattcgc cgtgtccggc 240 

ggcggtcatg cgggctgggt cgatgccctt ggactgcaga tatttgacca cttcacaggc 300 

gcgaccggcg gacagctccc agttgctgga gaaacggtgg gccagatgtt tgccgatcgg 360 

cacgttgtcg gtatggcctt cgacttcgat gcggtgattg gtggcgcttt gcagggtggg 420 

aatgatcttg tcgatcgatg ccttgccttc cttgctgatt tgatagccgc cttcggggaa 480 

55 gagcaattca tcttccatgg tgacgcggag acggtctcgc aactgctgga tcttgacctc 540 

gtcggcttcc acctccgtgc gcagctgttc gttgagctgt ctttcgtagc cgacatcgcg 600 

gtcgtaggtg ctttgcatca cgcatccgct cagcaccccg gcggtgagca, cggtcgtcgc 660 

gaattttttt accatggttt tgctccttat ttgatcggcg gttggttgat gagcgcctca 720 

gcggcctcgc ggcgattgtc ccggaaaaac cggcggatca ccaggttcgg ccttttccac 780 

60 gcggctgatg ag 792 



gctgatggag 1740 
ccagttcgtc 1800 
cgactatgcc 1860 
gatctatgcc 1920 
gcaatacgag 1980 
cctgctcaac 2040 
ggggcgcggg 2100 
2127 
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<210> 141 
<211> 1647 
5 <212> DNA 

<213> Methylococcus capsulatus 

<400> 141 

atgcccttcg attcggatta ccattcccgg attctccccg gtcgagaaac gatgtacacc 60 

10 cgattcttcc ggctcaccga cgcgccgttt tcgatcgcgc cgaacccccg gttcctgtac 120 

cccagtgcca gacaccgcga ggctctggcc cacctcattt acggcatcaa ggaggaaggc 180 

ggcggcttcg tcgccctcac cggcgaagtc ggcaccggca agaccaccct gtgccgttgc 240 

ctgatcgaac agttgccgga aaacgtcgac gtcgccctga tcctgaaccc ccgcctggac 300 

gcactggaac ttctcgccgc cgtctgtgac gaactgcaca tcggctatcc gcaggcaggc 360 

15 gccagtctca agcttctggt cgattccctg aacgagtacc tcctcaccgc ccatgccaaa 420 

gggcggcgca cggtgctggt gatcgacgag gcgcagaatc tgagcttcga cgtgctggag 480 

cagattcgcc tcctgaccaa tctcgaaacc agcgagcgca agctcctcca gatcatcctg 540 

atcggccagc cggaactgac ccggctgctg gaacagaagc ggctacggca gctcgcccag 600 

cgcatcaccg cgcgctacca tctgacaccg ctcacccgcg cggaaaccat cgactacatc 660 

20 cagcaccggc tctcggtcag cggctgcccc gccccgctgt tcacacgccc ggcgctggcg 720 

gcggttcacc ggctgtccgg gggaattccg cgtctgatca acatcatctg cgaccgggca 780 

ttgctgggtg cctacgcaca gggcaaattc caggcggacc gcaccaccgt ccggcgcgcg 840 

gcccgggagg tcctgccacg gaacctgcat ccccgcttcc tgcggcggct gctcctgggg 900 

gtggcggtcg tggccctgag cggcgcgggg atcgccctca tcggccgcac gcccggcggc 960 

25 aacaccgcat catccgcgca ggaagcgcct gcaaccacac cgaccgctcc accccgagcc 1020 

gcgccggaga cggtcctgcc ggcggcagcg accggccgcg cccgtttcga agatctgctg 1080 

aaatcgaaag gccgggacga atccgccgcc tttgaccggc tgttcgcgct ctggcgaatc 1140 

gaagcaggcg ccggcaagcc gtgcgccacc gcagagcgcc agggtctgcg ctgtctcagc 1200 

gaggattccg gctggccggg cctgcgcccg ctgaatcacc cggcggtgct ggaattcgcc 1260 

. 30 ctccctggcg gggaaaagcg ctatggcacg ctgaccggca tcgccggcga tctggcgacg 1320 

gtggaattcg gcggcgagcc cgcgaccctg ccgctgacgg aaaacctgcc gttctgggaa 1380 

ggcaggttca cgctgctgtg gcgtccgccg gcggcgaatg tcaccgtact ccggcccggc 1440 

gaatcgtcac ccgcggtcaa atggctgcgc cagcattttc cggcaaaaaa gaaacccgcc 1500 

gacccccagc gcttcgacga agccctgaaa gcccaggtcg ccgccttcca gaaacagcac 1560 

35 ggcctgattg tcgatggtac cgtcggaccg catactttca tccgcctgct caacgaaacg 1620 

aagggcgccg acgcgccgca cctggaa 1647 

<210> 142 
40 <211> 714 ' 
<212> DNA 

<213>* Methylococcus capsulatus 
<400> 142 

45 atgtacgtca tcggcatcgc cgccacctgg atattggcgc ggcggcgggt gcagcgcagc 60 
gcgaatccgt tgttcacccc ggcccaggtc gaagacctgg tgttctatgc -cgccatcggc 120 
gtggtggtcg gcggacggct cggctatgcg ctgttctaca atttctccgg cttccttcac 180 
gatccggcga tgctgttccg catctgggaa ggcggcatgg cgttccacgg cggactcatc 240 
ggtgtgctga tcgccatgta cgcctacggc cggtcgcagg gtatccggtt cttcgacgtc 300 

50 gccgacttcc ttgctcctta tgtgcccatc ggcctcctcg ccggacg'tat cggcaacttc 360 
atcaacggcg aactgtgggg caaacccagt gacctgcctt gggcgatgat cttcccccat 420 
gccggggacg taccgcgcca tccttcacag ctttatgaag cgtttctgga agggctggtc 480 
cttctgatca ttctccaatg gttcagccga cgctcgccgc cacgtatggc ggtgagtggc 540 
ctgtttctcc tgggctatgg tgtgttccgc ttcgcggtgg agttcgtccg gctgccggat 600 

55 gtgcagctcg gctatctcgc tttcggctgg ctgaccatgg gtcagatcct gtgtctgccg 660 
atgatcctgt tcggtatcgt cctgctggcc gccgcctacg cccgtcgatc cgcc 714 



<210> 143 
60 <211> 1077 
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<212> DNA 

<213> Methylococcus capsulatus 
<400> 143 

5 ttgctagagt atgttttfctt gccaggccgg ttcccgatgt ttaagcgtct gcgcggttat 60 
ttctcgaacg atctgtcgat tgatctgggc acggccaaca ccctgattta catcagaggt 120 
cagggcatcg tcctgaacga gccctcggtg gtggccatcc gggaggacaa gaaccgcggg 180 
gccaagtcca tcgccgccgt ggggtccgcg gccaagtcca tgctcggacg cacgccgggg 240 
aacatcactg ccatccgtcc gatgaaggac ggcgtcatcg ccgacttcac cctgacggaa 300 

10 aagatgctcc agtatttcat ccacaaggtc cacccgaacc ggctgctgct gccgagcccc 360 
agggtcctga tctgcgtgcc ctgcggctcg acccaggtgg agcgcaaggc gatcaaggat 420 
tccgccgagg gcgccggggc acgtgaggtc tacctgatcg aggagccgat cgccgccgcg 480 
gtcggcgccg gcctgcccgt gagcgaggcc cgcggctcga tggtgatcga catcggcgga 540 
ggcacctcgg aagtcgccat catttcgctc aacggcgtgg tgtatgcggc gtcggtgcgc 600 

15 atcggcggcg accggctgga cgaggcgatc atgaattacg tccggcgcaa cttcggaacc 660 
ttgatcggcg aggccaccgc cgagcgcatc aagcacgaga tcggttcggc gtatcccggc 720 
agcgaggtca aggaaatcgc cgtgatggga cgcaacctgg cggaaggcat cccgcgcagc 780 
ttcaccctga acagcaacga gatcctcgaa gccttgcagg aaccgctcgc gggcgtggtg 840 
gaagcggtca agcaggcgct cgagcagact ccgccggaac tgggtgccga cgtggcggag 900 

20 cggggcatcg tcctcaccgg agggggcgct ttgctgaagg acatcgaccg gctcatcgcc 960 
gaggagaccg gtttgccggt ggtggtggcc gaggatccgc tgacctgcgt cgcccgcggc 1020 
ggtggcaaag tgctggagct gctggaccgg aaaggcggta cccccttctt cctcgaa 1077 



25 <210> 144 
<211> 1833 
<212>. DNA 

<213> Methylococcus capsulatus 
30 <400> 144 

atgaatatcc gagccgcccg caggttccag aacgacgttc gggtattcca gtcccgcatc 60 
gccttcagcg tggtcctgct gctgctggcg gtggcggcgc tggtggtgcg tctggtttat 120 
ctgcagatcg tcggtcacga gcactacgcg accctgtcac aggacaaccg cgtcaagatc 180 
gcaccgttgc cgccgacacg gggcgtcatc tacgaccgca atggcgaggt actggcggac 240 

35 aacgtgcctt cgtacagtct ggaactggtg ccggaacgca tcgacgacct ggacgcaacg 300 
ctggcggaac tccagaccct gctcgggctg agcgacgagg acgtgcgccg gttccgcaag 3 60 
cttcgatccc agcacaagag cttcgagagc atccctctca agatgcggct ggatgaagaa 420 
cagatcgcgc gtttcgcggt caagcagccg ttctttcccg gcgtccagat tgccgtgcgc 480 
atgatccgga cctatcctta cgccgaactc acggcgcatg cggtaggcta cgtcagccgc 540 

40 atcagtgagg cggatctgaa gacgctcgat ccttcgctct acagcggcac ttaccacatc 600 
ggcaagagcg ggatcgaaaa gacctacgag acgttgctcc acggccggac cggccatcag 660 
gagctggaaa ccaatgtgca gggccgctcg atcggcgttc tcaacacggt accgcccatc 720 
ccgggggccg atctgcgcct gtcgttggac atcaccctgc agcgcgcggc ggtcgacgcc 780 
ctgggtgact acaacggtgc ggtggtggcg atggagcccg cgacgggccg ggtgctggcc 840 

45 ttcgtcagca agccgagctt cgatcccaat cccttcgtgt acggcattcc caaggcggat 900 
tacgaccggc tgcaggcctc gccggaccgt cctctgtaca accgcgccct "gcgcggcgta 960 
tatccgccgg ggtcgacggt gaagccgttc gaagggctgg cgggactcga agtcggggac 1020 
ctcgccgccg accgcaaggt gtcctgcccc ggctatttcc agttgcccaa ttcctcccac 1080 
cagtaccgcg actggcgcaa aggcggccac ggcgccgtcg atttgaaatc ggcgatcacc 114 0 

50 cagtcctgcg acgtgtattt ctacaaattg gccctcagtc tgggcatcga caagctgagc 1200 
gaattcatgg ggcggttcgg cttcggcacg cgcaccggga tcgacattcc gggtgagttg 1260 
ccgggcgtct atccctccaa ggaatggaag aagaagcgca gcaaataccc ctggtttcct 132 0 
ggagagacgg tcatcaccgg catcggccag ggctacgtgg gggtgacgcc ggtgcaactg 138 0 
gcgcgggcca ccgccattct ggccaaccgg ggtcgcgtgg tcacgccgcg gttgctcgat 1440 

55 ggggtgcagg gaggggccgg cgcggcgccg gaagaacgcc gccgggagga actggccatc 1500 
gcgccggagc attgggacac ggtgatccag gcgatgatcg acgtcgtgca cagtccccgc 1560 
gggaccgcga agagcatcgc cggcggcctt gcctaccatg ttgccggcaa gaccgggacg 162 0 
gcccaggtct tctcggtggc gcaggggcag aaataccggg agtcggaggt gagcaaggag 1680 
atgcgggacc atgcgttgtt catcgccttc gccccggcgg agcaaccccg catcgccgtg 1740 

60 ■ gccgtgatag ccgagcacgg ggggcacggc ggctcggtcg ccgcgccggt cgcccgggcg" 1800 
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gtgatggagc gctatctgag cgggagcgcc cca 1833 



<210> 145 
5 <211> 1131 
<212> DNA 

<213> Methylococcus • capsulatus 
<400> 145 

10 atgagatacg atcccgggct ggccggtttc tctgccgggg agacccgctt cgaacgcatc 60 

atgaagcgga tccacatcga tatcccgctg ttcgccggcc tggtgaccct gtccggtgtg 120 

gccctggtga tcctgtattc ggcgtcggcc cagagcttcg acgtgctgtt gcggcaggga 180 

atccgtctgc tgctggccat ggcggtgatg ctggccatcg ctcagatcca tccgcgccat 240 

ttccgttttt acagcccgct gctttggggc gtgggggtgt tgttgctggc cgcggtgctg 300 

15 gtcatgggag agatcgggaa gggtgcccag cgctggctcg acctcggcgt ggtgcggttc 360 

cagccgtcgg aaatcctcaa gctggcggtg ccgatgacgg tcgcttggta tctgtccgaa 420 

tgtccggttc ctccggcctt ccggcatgtc. gccgtggccg gcgtgttcat cgcgataccg 480 

gtggggctga tcgccaaaca gcccgacctg gggacggcga tcctggtcgg cgccgccgga 540 

gcggtggcgg tattcctcgc cggcatccgc tggctctacc tgctggtgct cggcggcgcc 600 

20 ggggcagggc tgctgcctgt ggtctggcat tttctgcacg attaccagcg ggaccgggta. 660 

ttgatgttcc tgaatcccga ggcggatgct ctgggccgcg gctatcacat catccagtcc 720. 

aagatcgcca tcggctccgg tgggttctat ggcaagggct ggctgcaggg ctcccaggcc 780 

cagctggagt ttctgccgga gaagtcgacc gacttcatct tcgccgtggt ggccgaggag 840 

■ ttcgggcttc ttggttgtct ggggttgctg gcgatctacc tgttcatcat cggccgctgc 900 

25 atccacattt cgctccaggc gcaggatgcc tacacgcgcc tgctgagtgg cgccctgacc 960- 

ctgacgtttt tcgtatacgt tttcgtcaac accggcatgg tcgtcggtat cctgccggtg 1020 

gtgggcgtgc cactgccgct ggtgagctac ggcgggacct ccatggtgac cctgctcgcc 1080 

ggcttcggca tcctcatgtc cgtgcaaacg " catcgcaagc tgttgccggg g 1131 

30 

• <210> 146 
<211> 621 
<212> DNA 

<213> Methylococcus capsulatus 

35 

<400> 146 

atggcctttc ttgtccgcat gctcgggcga gccgactacg aaccggtgtg gcgcgccatg 60 

caggagttca, ccgggcagcg tgccgatgac accgccgacg aactgtggct ggtggagcat 120 

ccgcccgtct acaccctcgg catgaacggc gatcccgccc acatcctcga tgccgggggg 180 

40 gtgccggtgg. tccggaccga ccgcggcggc caggtgacct accatggtcc cggccagctc 240 

gtgctttata cgctggtgga cctgcaaagg cggaagctcg gcgtccggcg gatggtcagc 300 

. gcgctggaac aggccgtcat cgggctgttg cgccagtatg gcctcgaagc gcgggcgcgc 360 

ggcgatgccc ccggggttta cgtggacggg gccaagatcg cgtcgctcgg tctgcgggtg 420 

cgccgcggct gctgttacca cggcgtcgcg ttgaacgtct gccccgagct ggaagccttc 480 

45 gaccggatcc atccctgcgg tcatgccggt ttggcggtga cgcgattgac cgacctgggc 540 

gtcgaggcgc aggtgttcga accggcggcg gcactggtgc gagaattgat -ggtccagctc 600 

ggcgacgagg aaatcgcagc a 621 

50 <210> 147 
<211> 966 
. <212> DNA 

<213> Methylococcus capsulatus 

55 <400> 147 

atgaaaaccc tggatgaaaa tcaggcgccg tcgcgccaga c'gccggagtc ccatcggcgg 60 

ggcgcggaaa aactctcgcg catccccgtc aaggtcgaac ccggcgcgcc tctacgcaag 120 

cccgactgga ttcgggtccg ggccgggtcg ggcgacgaag ttcggcgcgt gaagcggctg 180 

ctgcgcgagc gcggtctgca cagcgtctgc gaagaagcgg cctgtcccaa tctggcggaa 240 

60 tgtttcggcc acggcaccgc caccttcatg atcctcggcg acatctgcac ccgccgctgc 300 
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cccttctgcg acgtcgccca cggccgcccg gcgccgcccg acccggccga acccgagcgt 360 

ctcgcggaaa ccatcgccct gctgagactg cgctacgtgg tgatcacctc ggtcgaccgg 420 

gacgatctgc gcgacggcgg cgcggcccat ttcgccgcct gcatccgggc cttgcgcaca 480 

cgctcccccg cgctgtccgt cgagattctg accccggatt tccgtggacg gatggagatt 540 

5 gccctcgatt tgctcgccgc cgatccgccg gacgtgttca accacaacat cgaaaccgtg 600 

ccccgcctgt accgccaggc gcggcccggc gccgactacc gccagtcgct ggagctcctg 660 

gcgcggttcc gcgacaaggt gccgggcgtg ccgaccaagt cggggctgat gctcggcctg 720 

ggcgagaccc tggacgaggt gcgcgaggcg ctgcgcgatc tccgcggcca tggctgcgag 780 

atgctcacgc tgggacagta tttgcagccc agtcgggacc acctgcccgt ggtgcgctac 840 

10 gttccgccgg cggaatttga tgaactcgcg gggtatgcgc gggagctggg attcgccagc 900 

gtcgccagcg ctcccctggt gcgttcgtcg tatcatgccg accagcaggc cgcgatcatc 960 
ggacgc 966 

15 <210> 148 
<211> 1461 
■ <212> DNA 
<213> Methylococcus capsulatus 

20 <400> 148 

ttgacaaggt ctgagcccag gagcatcgtt ccccgccact taggtttttc cagattctac 60 

cccccgatga accgccagaa caccgccctc cgcgtggaat gggatcccgc gctgatccgc 120 

aaatacgacc gcagcggccc gcgctacacc tcctatccca ccgccgaccg cttcgtgccc 18 0 

gacttcaacg cagcccgcta cgaggaatgg ctgcaccggc gcgcggccga ggcgaatcct 240 

25 tcgccgctgt cgctgtattt ccacatcccc ttctgccaga cggtctgctt ctactgcgcc 300 

tgcaacaaga tcgtgaccgc caaccgcgag cacgccggca agtacatcga ctacctggaa 360 

aaggaaatcg aactgcaggc cagacacctg gggccgcatc gtgaggtacg ccaactgcac 42 0 

tggggcggcg gcacgccgac cttcctgaac cacgcacaga tgcgccggct gatggaagcg 480 

acgcgcgagc atttcgagct ggccgagggc gagtactcga tcgaaatcga cccgcgcaag 540 

30 gtggacgcgg ccaccatcgc cctgctgcgc gaaatcggct tcaaccggat gagcttgggc 600 

gtgcaggact tcgacccggc ggtgcaaaag gccgtcaacc gcatccagag cgaagaggag 660 

acgctgcgcg tcctcaccgc cgcccgcgcc gaaggcttct gctcggtcag catcgacctg 720 

atctacggcc tgcccaagca gtcggtgagc ggcttccgcc acaccctgga ccgcatcctg 780 

gccgccgatc cggaccggat ttcactctac aactacgccc acctgccgca tttgttcaag 840 

35 ccacagcgcc agatccgcga cgaagacctg cccagcgccg ataccaagct ggaaatcctg 900 

caagatgcgg tcgcccacct gaccggcgcc ggctacgtct acatcggcat ggaccatttc 960 

gccaaggcgg acaacgagct caatctggcc cagcgcgaag gccgtctgca gcgcaacttc 102 0 

cagggctact cgacccacgc cgactgcgac atggtcgccc tgggcgtcac cgccatcggc 1080 

aaggtcgggc cgacctacag c'cagaatttc cgcaccctgg aggactacta cgcccggctc 114 0 

40 gaccagggcg tgctgccggt gatgcgcggg ctggaatgcg atgacgacga cctgctgcgg 1200 

cgcgccgtga tccaggcact aatgtgccaa ttcgagctgg acttcgtccg gctcggccga 1260 

cagcatgggg tggatttccc ccgctacttc gccgccgaac tggacgacct cgaaccgatg 1320 

gcggcggacg gactgctgga gctggggccg gaccgcctga cggtcacccc caaggggcgg 13 80 

ttcctgatcc ggaacatcgc catggctttc gaccgctacc tgcgccagga ccgggagcgg 144 0 

45 cgggcctatt ccaaggtcat c 1461 

<210> 149 
<211> 1083 
50 <212> DNA 

<213> Methylococcus capsulatus 

<400> 149 

atgacgctcc cgattctgcg ccgtttcggc ggactcctcc tcggcgccac gctcgttgcc 60 

55 tgccagaccg gggaagacga aaccctgctc tcgggcgacg tgcaggggac. cacttaccac 120 

atcaagatgg tgctggacgg cctgccggcc gaccagaccg aattgaagca agccgtggat 180 

gccgtctacg acgacatcga cctcaagcta tcgaactacc gggaagattc ggaaatctcc 240 

cgtatcaacc gcgcagccac gaccgactgg ctgaccgttt cgcccgagat cgccgagctg 300 

gtcgacatcg cccgccaggt gcatgacaag accgacggct gttacgacct gacggtcaaa 360 

60 cccctgttcg acctgtgggg cttctcgcgc catcagaccc gcgtgccgac cgacgccgaa: 420. 
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atcgccgcgg tgctgcctca catcggcatg gacaagctgg aagtggacgt tcccggccgg 48 0 

cgcctgcgca aaaaggatcc agcgcttcgc atcgacctgt cctccatagc ccagggctac 54 0 

accgtcggcc gggtagccgg cctgctggaa gcaaagggca tccagaacta cctggtcgag 600 

gtcggcggag agatgcaggt caagggccgc aaggccaacg gcaaaccctg gcgcgtcgcc 660 

5 gtggaaaaac ccacgcccta tacccgggaa gtcgaacgga tattggatgt ccaccagacg 720 

gaggggaccg ccatcatgac ctcgggcact tatcgcaatt tcttcgagga gggaggcaag 780 

acctactcgc atatcctcga tcccaggacc ggccggcccg tcgaccatca tttgctgtcg 840 

accacggtgc ttcatcccga ccccacgtgg gcggacgcgt ggtccaccgc attgctttgc 900 

ctgggcgagc aaaagggtta cgccatcgct gaacgggagc ggctcaaggc attgctgatc 960 

10 tacggcgaaa acggcgggct gaaagagcgg tttactccgg ccttcggcgc cgaaatgcca 1020 

atggcgacga ggccggcctc gcccctttcg acccgggccc ccgccgcggt aaccgagacg 1080 

cac 1083 



15 <210> 150 
<211> 1116 
<212> DNA 

<213> Methylococcus capsulatus 
20 <400> 150 

atgacgaatc ccttgttcca gcccttccgg ctcggcccgc acacgttgaa gaaccgcatg 60 

gtgatggcgc cactcacccg ctcgcgtgcc gggcagcccg gcaatgtgcc tacggcgctg 120 

aacgccgaat actaccggca acgggccagc gccggactga tcatctccga ggccacacag 180 

gtttcccccc agggccaggg ttatgcgtgg actccgggta tccattctgc cgaacaggtg 240 

25 gcaggctggc ggctcgtcgc cgatgccgtc cacggcgccg gcggcctgat gttcatgcag 300 

ctctggcatg tcggccgcgt ctcccatccg gcgttgcagc caggcggcgc actgcctgtg 360 

gcaccgtccg cgatcgcgcc caccggcatg gccttcatcg ttaacgccga aggccagggc 420 

gagctggtgc ctttcgtcac cccgcgggtc ttggaactcg acgagatacc cggcatcgtc 480 

ggccagtacc gcgatggcgc ccgcaatgcc atggccgccg gcatggacgg cgtcgaagtg 540 

30 catgccgcca atggctatct gctcgatcaa ttcctgaatt ccagctccaa tcaccgtcga 600 

gatgcctatg gcggctcccc ggaaaaccgg gcgcgtctcc tgatggaggt cctggaggcg 660 

gtatgcggcg tctggggcgc. ggaccgggtg ggtgtgcggc tgtcgccgct gggcacgttc 72 0 

aacgacatgg gcgatgccga cccggaagcg acgttcggct acgtggccga gcgcctgaac 780 

gatttcggac tcgcctatct gcacgtggtg gaacccttca tggccggaaa cgcgcccgcc 840 

35 gcaacaccgg atccgcgagg tgaggccatc atggcgatga tccggatgag cttccgtgga 900 

ccactgatcg tctgcggcgg ctacgaccag gccaaggccg tcgcctgcct cgagtccggt 960 

cgggccgacc tcgtcgcctt cggtcggctg ttcatcgcca atcccgacct gcccgaacgt 102 0 

ttcaggcgag gcgccgctct gaatggctgg aacgaagcca ccttctacgg tggaggcgcg 108 0 
gaaggctaca ctgattatcc gtcattgacg gatgcc . .1116 

40 " . 

<210> 151 
<211> 771 
<212> DNA 
45 <213> Methylococcus capsulatus 

<400> 151 

atgccggcgg atttcaccat cgtcattccg gcgcgctacg gttcgacccg gctgcccggc 60 

aagcctctgt tggaactcgg cggcaagccg atgatcgcgc acgtctgcga gcgggcgctc 120 

50 gaagccggtg cggcggaggt cgtggtggcg accgacgacg cgcgcatcgc cgaggcggtg 180 

gacggcctgc cggtcaccgc gatgctgacc cggaccgaac atgccagcgg caccgagcgc 240 
ctggccgagg tggccgagcg ccgggcctgg agcgacgata ccctcgtggt caacctgcag 300 

ggtgacgagc ctttcatgga cgccgccctg ctgcgcgccc tggcagaggc gctggggcgg 360 

cgcgaagact gccgggtggc gaccctggcc gcgccgatcc accggcccga ggaaatcttc 420 

55 gatcccaacg tggtcaaggt ggtcaccgac ggtgagaacc gggcgctgta tttcagccgc 480 

gctgccgtgc' cttgggaccg cgagtccttc gccgaaggag cgggggtgcc gatgccgggc 540 

atgccttatc gccgccatat cggtgtctat gcctacaccg cgtcctatct gcgtcgctac 600 

gtggacttgg agccgtcgcc gctggagcac gtcgagcgcc tggagcaact gcgcatcctc 660 

tggcacggtg accgcatcct ggtggtgccg gtggagggcg cgcctgcacc gggtgtggat 720 

60 acggccgccg . atctcgagcg ggcccggcgc catctgtccg gccggacacc g 771 
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<210> 152 
<211> 1008 
5 <212> DNA • 

<213> Methylococcus ' capsulatus 

<400> 152 

ttgagccggt ccaacggggt gatcgacgct tggctgcagc gacagtggta tgcggaggcg 60 

10 cagccgccat ggggtttgcg cgcgctgagc cgggggttcg gagctgccgt cgcgctccgc 120 
cgcgggtatt accgccggaa cgcgaaggtc tctctcggcg ttcccgtcat cgtcgtcggc 180 
aacctcagcg tgggcggtac cggcaagacg ccgctggtga tcgctctggt ggagctgttg 240 
cgacagcacg gatggtcgcc cggcgtggtc agccgcggct accgcggttc cgctagggcg 300 
ccgcttgaag tcttctgcgg; cagcgatccc gccgaggtcg gcgacgagcc cttgctgatc 360 

15 cggcagcgca ccggggggcc ggtgttcgtt tcgccgagac gtgtggaggc ggcccgggcc 420 
gtgctcgcag ccggcgcgga cgtcgtcgtt tccgacgacg gcctgcagca ctacgccctg 480 
ccgcgggacg tcgagatcgc cgtggtcgac ggtgtccgcc ggtatggcaa cggccggctg 540 
ctgccggcgg ggccgttgcg ggagccggtc gagcggctgg caagcgtgga cttcgtggtc 600 . 
tgcaatggcg gcgagccggg gcccggtgaa tcggtcatga cactggaagg taggacggcg 660 

20 gtgcgtctcg ccgacggcga gcggcgtccc ttggccgctt tcgcgggaca gcggatcgtc ;720 
gccatggcgg gcataggcca tcctgcgcgt tttttttcgc acctggccgc cttgggcctg 780 
aacttcgagc ccgtggcatg gcccgatcat catgcctatt cgcccgacga tttccggtcc 840 
gttccggaag acacgccggt gctgatcacc gagaaggatg ccgtgaagtg ccgccggctg 900 
gacgatcccc gaatctggta cattcccgtc tccgcccggc tcgatccggc cttcgcgccc 960 

25 cgattactga acatcctcga gaggtttcga catggacaaa cgactgct 1008 



<210> 153 
<211> 612 
30 <212> DNA 

<213> Methylococcus capsulatus 

<400> 153 

gtgctggaca tcatcaaggg cggcgggctg ttgatctggc ccattctgat ctgctccgtc 60 
35 gtcgccctcg ccatcatcct. cgagcgtctg tgggcgctgc gcaccagccg catcctgccg 120 
gctgaactgg. catcgacggt ctggacgctg tggcggaacg atcggctcga tgccggcagt 180 
atccgccaga ttgcgctgaa ttcgccgctg ggcgccgtcc tggcggcagg gttggccaac 240 
cacaagcacg ggcgcgaggt gatgcagcgc tgcatcgagc aggccggccg ccaggtcgtc 300 
cacgccatgg aacgttatct caacacgctc ggtaccattg cttcgatttc tccttatctg 360 
40 . ggcctcctcg gtagcgtgct ggggatgatg aaggtgtttg ccggtttttc cgccgcgcac 420 
ggcgccggaa atccggccgt gctggcgggc ggcctgtccg aaatcctcat caccaccgcc 480 
gcggggctgg ccgtggccat tcccagcctg atgttctacc gctatttccg ggggagggtg 540 
aatgaactgt ccatgcgcct ggaagaggaa gcggtccgcc tgatcgccgt cttacacggt 600 
gaacgtgaag aa 612 

45 

<210> 154 
<211> 870 
<212> DNA 
50 <213> Methylococcus capsulatus 

<400> 154 

atgcagacag ggcgcagccc ctgcaccaca tgtcgcgcca aagcgacatt tgaccccatc 60 
ggaacttcga tgacaactcc cagccaccag ccagccatcg tcctcagcct ttcggggcac 120 

55 gatcctacgg gcggcgccgg cattcaggcc gacatcgaag cggtcggcgc aatcggctgc 180 
cgggcctgta cggtgatcac cgcgctgacg atccaggaca cctcgaacgt acatgccgtg 240 
caaccccaat cccctgacgc ctttctggca caagggcgcg ccctgatccg cgacctgccg 300 
gtcgccgcag tgaaaatcgg cctgctcggc agtgcgggaa tcgcccactg cgtggcaacc 360 
ctgctggacg aactcggcgg cggagtcccg gtggtgctcg atcccgtcct cgccgccggc 420 

60 ggaggcaccg atctggcctc ggaagaactg atcgaagccg tgcggaccga actcctgccg 480 
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cgcgcagtcc 
gaagcggaaa 
acccatgctc 
taccggtggc 
gtggccggat 
ttcacctggc 
cgcggtccgt 



tcgtgacacc 
atgcggagcg 
ccacggacga 
cccggctgcc 
acctcgccct 
agagcctcag 
tgggccgaca 



caacgtgccg 
gctccgcctc 
cgtcgtcaac 
ttacagctat 
gggacacgcg 
ggcgggctgg 
agccgccgga 



gaagcttccc 
ctgggctgcc 
cggctgtatt 
catggctccg 
atggatgccg 
actcccggcg 



ggctcggcgg 
cgaacgtcct 
catcgaccgg 
gctgcaccct 
ccgtcgagtg 
acggacaaca 



cggcgcgacc 540 
catcaccggc 600 
gaagcgggac 660 
cgccgcctcc 720 
ggcccagcgg 780 
tctccccctc 840 
870 



10 <210> 155 
<211> 1080 
<212> DNA 

<213> Methylococcus capsulatus 
15 <400> 155 

ttggcggaac tgctggatct ggtggccctg ggaaccgtcg ccgacgtggt tcccctggat 60 

cgggtcaacc gtatcctggt gcatcaggga ttgcagcgga ttcgcgcggg ccgggcctgc 120 

cccggcattc gggcgctgct ggaagtggcc gacgcgaagc gcggtggcgc cgctaccacg 180 

gcgggcacgc tcggcttcac gctgggaccg cggctgaacg cggccggcag gctggacgac 240 

20 atgagcctgg gcatcgcctg cctgctggcg gacgacatga acgccgcgaa ggagcttgcg 300 

gaacggctgg atgggatgaa ccgcgagagg aagacgatcg aggcacagat gcaggccgat 360 

gcctgggcga tgttgcggat cggggcggag ccgctcccac ggcaatccga tcgttggagc 420 

ggctctgccg cgatcgtgtt cgatcccgct tggcatcagg gggtgatcgg cattctggcc 480 

tcgcggatca aggaccggct gcatcggccg gtgatcgcgt tcgcacgggg tgaggatggg 540 

25 ttgctcaggg ggtcggcgcg gtccatcgcc ggggtgcacg tgcgcgacgt cctgtgcgcc 600 

gtagcggccc gccatcccgg cctgatcgtc cgcttcggcg gtcatgcgat ggcggccggc 660 

ctcgccctgg aggagagccg tctggcggcg ttcacggagg cgttcgaggc ggaagtggcg 72 0 

ggtgtgcttg aaggggtgga gctggagcat gcggtggtga cggacgggga gctgccgccg 780 

gacgacttcc atctggacac ggcgcgctgc ctgcgcgatg ccggcccctg gggccagggg 840 

30 ' ttcccggagc " ccttgttcga cggggagttc gacgtgctgg gcatgcggat cgtcggtgag 900 

aagcatctcc ggctgacgct cgaggtgccg ggtgcggcgc gccaggtgga aggggttgcg 960 

ttcttcgtcg ccgatccgcc ggcatggctg gggtgccggc ggctgcgcgc ggcctaccgg 1020 

ctggacgtca acgagttccg gggcgtttcc aaccttcagc tcggcatcga gtacatggag 1080 



35 



40 



<210> 156 
<211> 1496 
<212> DNA 

<213> Methylococcus capsulatus 



<400> 156 

gatcagagcc ggttcggcag gttgtcgttg accaccggca cgcggcagtt gtccagagac 60 
aggccgggcg catggctgta gggcaggatc ggattgttgg gatcgaactt gccatccgcc 120 
gacggggtgt tgcccgccgt ggtcaccgcg agataaccgc cctggccgaa gggatgcgcg 180 

45 taggcggcgt tgttcttggc ggtcaggctg gggctgccgg catcggatgc gatcttctgg 240 
atgatcttca gcttgtcgcc ggtcggaccg. ttgtaggcgg gtttgcgcca rttgataggta 300 
ttttccgccc aatccatgta gtggccgctt gccgtgttgg cgagcgtggg tgcaacgccg .360 
tcgatggcga tgaaacggta gttgtatttg aggttggcat tgcgttcggt gctctgtaca 420 
ccgatggc.cc aggccttgac tccggccgca ttggctttgc tgttgttggt gccttgattg 480 

50 aaatcatcca ggcaggtgtc gacattcccc gcgcccgagt tcaggatcac gaccggtcct 540 
gccagcggat tggaggtgga agcgggactc aatgcgctgt cggtgcaggg tgcattgagg 600 
aaattggcat tggtggtggc ctgggtaccc gatccgttga cccggcggca gatatagacc 660 
ttgtcgtccg tgatcgatcc ' gttggcgtat tgggtcaagt cgcctttcgc ctggccgttc 72 0 
ttgtcgacga ctttgatttc gctccatttg ccgatgttgc cggtgagcag gctggcgatc 780 

55 tgatactttc tcaggctggg catgcagcgc tcggtgtcct gcccttcgca gtccgggtcc 840 
agggtaccca tgtcgatctg ggcgcgctgc aaggcgtcgc gcagagattt ggtcaccggc 900 
gtgttgaaaa ccagggcgcc gccggagacc acgtccaggc gctggctgac cttcgcggga 960 
tccaccggag ccacgccatc cggcgtgttc atgctccgga acatcgcggg attgacgtcg 1020 
gagacgccgg cgtcggacac cttttgcgcg aggtcgccgg gctgggagat ccggcacagc 1080 

60 cagttaccgc tcgccgcatc cttctggcag ttgccgttgt tgatcatcat ggcgtcgatc 1140 
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gcctgttcgt cgagcaccgg gcccacaccc tgcgccgaac cgccggcgga gcgcttgtgg 1200 
aacagtactt tgggattgtt gacggaaagc cccgtcactt tggacgaatc gatctggcag 1260 
aagatagccg tgtgtgcgga accggggttg gaggggttcg agttgtcgaa atagacatcg 1320 
agcgttcctc ccacgcagag ttcttcgaac aattgccgga cattgccatc ctgggccgat 13 80 
gcgccggaca tgaagatttc gatgtcgggc gatacgccgg gttccaatgc ccagccctga 1440 
gcgcagaatc- ccagagagct tgccgcgacc gctgcagcga ttttcttgac ttgcat 1496 



<210> 157 
10 <211> 1197 
<212> DNA 

<213> Methylococcus capsulatus 
<400> 157 

15 ttgggccatc tgccggcgac ctggatcgag cagaagaagc gcagggggac cggccatgcg 60 

gtgatgcagg ccgtggaccg gatcggcgac gattcgacgg tgctcgtttt gtacggcgac 120 

gtcccgctgc tgagacggga gacggtggaa accctgctgc accacgccgg cgaatcgagc 180 

ttggggctac tgacggtcga gctggacaac ccgaccggct acggccgcat cattcgcgac 240 

gccagcggca gggtgcttcg tatcgtcgag gagaaggacg ccacgccgga agaacgcgcc 300 

20 gtccgcgagg tcaacaccgg catcctggcg gtcgaagggg cgccattgaa gcgctggctg 360 

aaggctttgc gcaacgacaa cgcgcagggc gagtactacc tcaccgacat cgtcgccatg 420 

gcggtggcgg agggctattt catcgatgcg acgcatccca ccagtccgga cgaagtgctc .480 

ggcgtgaacg accgccggca actggccgaa ctggagcgaa tctaccaagt ccaccaggcg 540 

cgcgcgctga tggagcgggg tgtgaccctg cgcgaccccg cgcgtttcga cctgagaggg 600 

25 gaaatcgtcg aactgggtcg tgacgtggag atcgacgtca acgtcattct cgaaggaaga 660 

atcgccttgg gcgacgaggt gcgcatcggt cccaacgttt atctgaagga caccgtgata 720 

ggaccgggcg tggcggtcct cgccaatagc gtgatcgaag gcgccgtcat cggtgccggt 780 

" tccagggtcg gaccctttgc ccggctgcgg cccgaatccg tgctcgccga aggggttcac 840 

atcggcaatt tcgtggaagt gaagcaatcc gacatcgccg tcggttccaa ggtcaaccat 900 

30 ttgagctata tcggcgatgc cagcatcgfgc aggggtgtca acgtcggtgc cggcaccatc 960 

acctgcaact acgacggcgt cgccaagcac cggaccatca tcgaggacgg cgccttcatc 1020 

•ggctccgaca ctcagctcgt cgcgccggtc cgggtggggc gcaatgccac catcggcgcc 1080 

ggttccacca tcacccggga tacgccggaa gactgcttga ctttgagccg cgcccggcag 1140 

ctcagcgtgg aaggctggaa acgtccggag aaagcgagga aggagtcatg tgcggaa 1197 

35 

<210> 158 
<211> 420 
<212> DNA 
40 <213> Methylococcus capsulatus 

<400> 158 

atggccatga cgatgcatgt ggacatcgtg agtgcggaag gcgagatctt ctccgggcag 60 
gccgagctgg tcgtggcacc gggccaggaa ggcgaggtgg gcatcgccgc ccggcacgcg 120 
45 ccgttcctct cgccgctcaa gccgggagag gtcagggtca agagcgaggg tcaggagccg 180 
ttgtcgttct acgtctccgg cggcatgctg gaggtgcagc cgtatctggt 'gacgatcctt 240 
tcggaaaccg cggtgcgcgc gaaagacatc gacgaagcag cggcgcagga agccaagcgg 300 
gccgccgagg aagcgctggc ggaccgctcc ggccgcatgg aatacgccaa ggcccaggcg 360 
cagctggcgg aggcggtggc gcagttgcgg acgctggaga attaccgcaa gggccgggcg 420 

50 

<210> 159 
<211> 1365 
<212> DNA 
55 <213> Methylococcus capsulatus 

<400> 159 

atgtccacat gcatcgtcat ggccatctca gttacctcct atggctgccg gtcaagcggc 60 

caggcgtttg gctttctcca gcgcctcgtc gatcgaaccg accatgtaga acgcctgctc 120 

60 cggcacgtcg tcgtagtctc cgtcgacgat ccccttgaaa ccggcgatcg tgtccttgag 180 
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gggaacgtac ttgccgggcg agccggtgaa cacctcggcc acgaagaacg gctgcgacag 240 
gaagcgctgg atcttgcggg cgcgcgagac gatcagcttg tcgttttccg acagctcgtc 300 
catgccgagg atggcgatga tgtcgcgcag ctccttgtag cgctgcagag tgctctgcac 360 
ccggcgggtc gtctcgtaat gctcgtgccc gattaccagc ggatcgagct ggcggctggt 420 
5 ggaatccagc ggatcgaccg ccgggtagat acccagctcg gcgatctggc gcgacagcac 480 
gacggtggcg tcgagatgcg cgaaggtggt cgccggagac gggtcggtca agtcgtcggc 540 
cggaacgtac acggcctgga tagacgtgat ggaaccggtc ttggtggagg tgatgcgctc 600 
ctgcagaata cccatttcct ccgccaggtt gggctggtaa cccacggccg aaggcatgcg 660 
cccgagcagg gccgacactt ccgtacccgc cagggtgtag cggtaaatgt tgtcgatgaa 720 

10 cagcagcacg tcacggcctt cgtcgcggaa cttctcggcg atggtcaggc cggtcagagc 780 
cacgcgcaga cggttgcccg gcggttcgtt catctggccg taaaccagcg acaccttgtc 840 
gagaacgttg gattccttca tttcgtggta gaagtcgtta ccctcacggg tacgttcgcc 900 
tacgcccgcg aacaccgagt agccgctgtg ttcgatggcg atgttgcgga tcagctccat 960 
catgttgacg gtcttgccca cgccggcgcc accgaacagc ccgactttgc cgcctttggc 1020 

15 gaacgggcag atcaggtcga tcaccttgat gccggtctcc agcaattcgt tggcggccgc 1080 
ctggtcctga taggaaggcg ccttgcggtg gatgccccag cgttccttct cgccgatcgg 1140 
tcccttctcg tcgatgggat cgcccagcac gttcatgatg cgacccaagg tctccgtgcc 1200 
caccggtacc gagatcggcg. caccggtgtt ggtcaccgtg acgccgcgcc ggaccccgtc 1260 
ggtggaaccc atggcgatgc agcgcaccac accgtcgccc agctgctgct ggacttccag 1320 

20 gacgaggccg acctcgtcga cgcgcaatgc gtcgtaaatc ttcgg 1365 



<210> 160 

<211> 633 

25 <212> DNA 

<213> Methylococcus capsulatus 

<400> 160 . 

gtgatgtctc cgaacgcgat gctcgagcgg ggcttgagcg aactggggtc ggatgccggg 60 
30 ggcgatcagc gcgaacgtct gcttcgattt. ctcgaactgc tgcgcaaatg gaaccgggtg 120 
tacagtctca cggccatcga agatccctgc gaaggcgtgc ggcttcacct cctggacagc 180 
ctttcgatcg catccttcct tcatggcagg cgggtgctgg acgtggggac gggcccggga 240 
ctgccgggca ttcccttggc gatcgtgcag ccggagcggc gattcgtact gctcgactgc 300 
aacgcgaaga agatccgttt cgtccggcag gcggtgatcg aactgggcct ggccaatgtc 360 
35 gtgccggtgc aggcgcggat cgaatctttc accgatgccg agggtttcga ctgcgtgttg 420 
gcgcgggcct atgcctcgct ggcggaaatc tggaccgatg cggcacccct gctcaggacc 4.80 
ggcggtacgg tgctggccct caaggggcgc cggcccgagg ccgaactcgg cgacctgccg 540 
gccggcgtcg cggtcggcat ccatcggctg cgggtgcccg gcgtggaagc ggaaaggcat 600 
cttgcagaac tgaagccgac agggcaggat teg 633 

40 

<210> 161 
<211> 1992 
<212> DNA 

45 <213> Methylococcus capsulatus , 
<400> 161 

atgcagggcg tatcageggg. agctgaatgg etagatttge ctaacagcat gaaaaatctg 60 
gtaaactccg cccccctcaa gccattccca acegggctgg aaccggtgga gtccccgatg 120 

50 tttttcgacg atgagttcga cgtgatcgtg gtcggcggcg gacacgccgg caccgaggcc 180 
gccctggccg cggcgcggac gggtgcgcgc accctgttgt tgacgcagaa cgtcgagacc 240 
ctgggccaga tgagctgcaa tccggccatc ggeggcateg gcaaggggca tctggtgaag 300 
gaaatcgatg ecatgggegg cctcatggca egggeggegg acegggcagg tatccagttc 3 60 
cgcatcctca aegegagcaa ggggcccgcc gtgegegega cccgggcaca ggcggaccgc 420 

55 agcctctacc geaaggeggt gegegaggge ctgagcgccc aggaaaacct cagcctgttc 480 
cagcagaccg tggtcgactt gategtcgaa ggtegcagag cggccggcgt cgttacccag 540 
atgggcctca agttccgttc ccgctgcgtg gtgctcaccg tegggaegtt cctggccgga 600 
cgcatccaca tcggcctgga aaactacgat ggcggccggg cgggcgatcc gccggcgacc 660 
gatctggege ggcgcctgcg tgatctgggg ttcaaggtcg cccggctgaa gaccggtacc 720 

60 cctccgcgca tcgaccgccg cagcgtcgac ttcagccgga tggeggaaca geegggegat 780 
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gaccccacgc cggtgttttc cttcctcggc 
tgttacatca cccgtaccaa cgaacgtacc 
tcgccgatgt tcaccggcgt gattgaaggc 
gacaaggtgg tgcgcttcgc' cgagcgcgat 
5 ctcgacagcc tggaaatcta tcccaacggc 
cttgccgtgg tgcgctcgat ccaggggttc 
gcgatcgaat acgatttctt cgacccgcgg 
atggagaacc tgtttttcgc cggccagatc 
gcgcaggggt tgctggcggg tttgaacgct 

10 tggccgggcc gggacgaggc ctacctcggc 
acctccgaac cgtaccgtat gttcaccagc 
gacaatgccg acctgcgcct caccgaaacc 
cgctggtcgg cattcgaagc caagcgcgaa 
gcccggcgca tccgccccga cagcagtcaa 

15 ccgctgcaac gcgaagccag cctgctggaa 
cacattgccg gccatgctcc ggacttgttc 
gtggaaatcg cagccaagta caccggctac 
gtccggcgct acgaggcctg gcaattgccg 
ctctccagcg aagtgcggga aaagctcggc 

20 gcgcgtatcc caggcatcac gccggcggcg 
accggcgctg eg 

r 

<210> 162 
25 <211> 2571 
<212> DNA 

<213> Methylococcus capsulatus 
<400> 162 

30 atggacaaac tgaccagcaa atttcaggcg 
ggacgtgatc atcagttcat egaageggtg 
ggcagtaegg ' tgcggccgct gctgattcag 
gccttgggtg cggcgctgga gcgtctgccg 
attteggecg agctgtcgcg ggtgctgaac 

35 gaccagttca tcaccagcga gatgttcgtg 
gccgagctcc tgegcaagge cggcttgacc 
atgcgtggcg gccaggcggc ggatgatccg 
aaatacacta tcgatctgac cgagcgtgcc 
egggacgacg aaatccgcag gaccattcag 

40 gtgetgateg gcgaaccggg cgtgggca.ag 
ategtcaacg gtgaagtgcc ggaaggcgtc 
gcggggctga tcgccggggc gaagttccgt 
ctcaatgaca tcgccaagca ggaaggcege 
atggtcggcg ccggcaaggc ggaaggggee 

45 ctggcgcgcg gggaattgea ctgcatcggg 
atagaaaagg atgeggeget ggaaeggege 
gtcgaggaca ccattgccat tetgegggge 
gtcaccatca ccgatccggc gatcgtggcc 
gaccgccagt tgccggataa ggccatcgac 

50 atggagatcg attccaagcc ggaggaaatg 
eggatcgaac gcgaagcttt gaagaaagag 
gcactggaag gegagategg caagctggaa 
aagagcgaaa aggcccggct ctccggcgcc 
cggctcgacc tggacaaege caagcgcagc 

55 tatgaaegga tcccggcttt ggaaaaaegg 
gagttccgcc tgctgcgcaa caaggtcacc 
tggaccggaa ttccggtggc gaagatgetc 
gaggagaacc tgagccggcg ggtggttggc 
gccatacgcc ggtcccgcgc gggtctggcc 

60 ttcctggggc cgaccggcgt gggcaagacc 



aegegegagg agcacccgcc tcaggtatcg 840 
catgagctga ttcgtgccgg tctcgaccgg 900 
attggcccgc gctactgtcc ttccatcgaa 960 
tcacaccaga ttttegtega geeggaaggt 1020 
atttccacca gtctcccctt cgacgtccag 1080 
gaggacgetc ggatcacccg ccccggctat 114.0 
gacctccgtc attegctega gacacgtcac 1200 
aacggcacca egggttaega ggaggecget 1260 
gcgcgcaaag cgcgtgactt ggaaccctgg 1320 
gtgctggtcg acgacctcat cacccgcggc 1380 
cgcgccgagt accgcctggt getgegegaa 1440 
ggccgcgccc tgggactggt ggacgatgee 1500 
gecatcgaga cgctgggcgc gcgtcttgcc 1560 
gecgaaaget ggaacgeget caccgaaata 1620 
ctgctcagac geceggatgt cgggctggaa 1680 
gaaggcatgg acagggeggt gcgtgaacag 1740 
atcgaacgcc ageaggcega aatcgaaege 1800 
gactccatgg attaeggcaa ggtcatcggg 1860 
egggtcagge ccgccaccgt cggccaggcg 1920 
atctcgctgc tgctggtaca cctgcgccga 1980 

. 1992 



gccctcgccg atgeccagag cctggcgctc 60. 
cacgtgatgt cggcgctgct cgatcaggaa 120 
gccggagccg acgtgcccca actgeagcag 180 
gtggtggaag gegteggegg ggacgtgcag 240 
ctgaccgaca aactcgccca gaaacgcggt 3 00 
ctggcggcgc tggaatcgcg eggegaaett 360 
aaggaagect tggaacaege gatccaggcg 420 
aacgtggagg accagcgtca ggccttacag 480 
gaacgeggea agctcgatcc ggtgatcggc 540 
gtgetgeage ggcgcaccaa gaacaatccg 600 
acggccatcg tcgagggatt ggcccagcgc 660 
aagggcaagc gcctgctggc tctggacatg .720 
ggtgagttcg aggagegget gaagggcgtc 7 80 
gtcatcctgt .tcatcgacga gttgcatacg 840 
atggatgccg geaacatget caagccggca 900 
gccaccacgc tggacgaata ccgcaaatac 960 
ttccagaagg tgctggtgga : tgagccgacc 1020 
ctgaaagaac gctacgaggt ccatcacggc 1080 
gccgccacgc tgtcgcaccg ttacatcacc 1140 
ctggtggacg aggccgccag ccgcatccgc 1200 
gaccggctcg accgccgtct gatccagctc 1260 
accgacgagg catcgaagaa gcggctggag. 1320 
aaggaatacg ccgatctgga ggagatctgg 1380 
gccagcatca aggaggaact ggaaaaggee 1440 
ggcgatctga cccgcgccgg ccagatccag 1500 
ctggccgtgg ccgaagccgg tgaggatagc 1560 
gacgaggaaa tegecgaggt cgtttccaaa 1620 
gagggtgagc gtgagaaact tttgcacatg 1680 
caacaggagg cgattaccgc agtggccaac 1740 
gatcccaacc ggccgaatgg atcattcctg 1800 
gaattgtgca aggegctgge cgaattcctg 1860 
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ttcgacaccg acgaggcgat ggtacgcatc gacatgtcgg aattcatgga aaagcattcg 1920 

gtcgcccgcc tgatcggggc accgcccggc tatgtcgggt acgaagaggg cggttatctc 1980 

accgaggccg tgcggcgcaa gccctattcc gtgatcctgc tggacgaagt cgaaaaggcc 2040 

catccggacg tcttcaacgt cttgctgcag gtgctggacg atggccgcct caccgatggc 2100 

5 catggccgta ctgtggattt ccgcaatgcg gtggtggtga tgacctccaa cctgggctcc 2160 

aatcgcatcc aggagttggc gggggaggcg cattacgccg agatgaaggc cgaggtcatg 2220 

gaaatcgtgg gtcagtattt ccggccggag ttcatcaacc gcatcgacga ggcggtggtg 2280 

ttccatccct tggggcggga gcagatccgc gccatcgccc ggctccaggt ccgccatctc 2340 

caggaacgcc tggaggcgcg cgaactgtcc ctcgtggtat cggatgctgc gctggacctg 2400 

10 ctcggcgagg ccggattcga cccggtctat ggggcgaggc cgctgaagcg gaccattcag 2460 

caggaactgg aaaatcctct ggcgctggac atactcgccg gccgcttcgc agccggcgac 2520 

gtgatcgggg ' tggatgtcga gaacggaaag ctgcaattct cccggatggg c 2571 



15. <210> 163 
<211> 2136 
<212> DNA 

<213> Methylococcus capsulatus 
20 <400> 163 

ttgacaggcg gattcgagcc cgatccgggg ggattcagtg caaatgatag aaaaagaagg 60 
acccggaaag gaactcgccg gttactctgg gtctcccctg tccgcgccgg gcacgacgcg 120 
gctcgacggg aaaagacagg tgaaccggct gcctcggccc agctcactgg cgatgagcaa 180 
ttcggcatca tgccgcgaca tgacgtgctt gacgatggcg agtcccaggc cggtgcccga 240 

25 tttgttgcgg cagccttcga tttccacccg atagaaacgt tcggtgagac ggggaatgtg 300 
ttccttcgga. attcccggac cggtatcttc gacatccagc cgggcggctc cggattcctc 360 
ctgcgaccag cgtaccgtca cggtatcgga cggtctgctg tacttgatgg cgttggaaat 420 
cagattggcg aacgcgctgt gcaggtcggt ctcgttgccc agcagggaaa cctgcgaatc 480 
gagcttcagc cgcacgggcg tgtgttcatt cgcctccgcc acgttggctt ccttgcacag 540 

30 ccgttccagc agagcgggca cccgaaccac ggccgccggc ttgggcggac ccgattccag 600 
ccgggtgagg gaaagcagat tgtcgaccag actctgcatg cggccggtct gttccaccat 660 
gcgctggacc atctttcggt aggccgacgg ggggagatcc tgcccggcct cgttcagcgt 720 
ttccatgtaa cccttcaaga ccgtcaacgg cgtgcgcagc tcatgagaaa cgttcgccac 780 
gaaatcactg cgcacccgct ccatgaaacg gagctgggtc acgtcctggg cgatcagcag 840 

35 cctggagtcc tcaccgtagg ggacgacccg aacctccagc tgcatcgcct cgtccaccgg 900 
agaggggatg cagacggtcg cgctgtcccg ggaattcttc aagtgttcgg cgaacttcgg 960 
atagcgcacc agattgccga tgttctgacc gagatcgctc ttgcggaggc cgagaagacg 1020 
gcaggccgat tcgttgaacc agtcgatttc gtcccgcgca cccagcacca ccgtggcgtc 1080 
. cggcaaggcg gaagtcgccg tccggaattg ctccagcatg cggatgagct gcttcttacg 1140 

40 ccgtttgttg cggcggcgca gcttgtggat caggtaatag atttcttccc agattcccgt 1200 
gccggcggga acacgcccgc tccgcccgcc ccgcatccag acatacaggc ggttggcatg 1260 
. gaccaggtga tgaagcaggt acaagagcgt gccgacccac agggcgaaac cgaagtcctc 1320 
agcgatacgg ccagcgatga ccgcaaccag caccacccag aatatcgtga agagctcgga 1380 
ggcccaggcc cggaacatgc gtcagtcggg ccgcgtcgag aaacgataac caaatccgcg 1440 

45. gacggtctga atcatgtctt cccggtcgtg ttccgaaagt atcttgcgca gcctccggat 1500 
atggacatcg accgtgcgtt cctcgatata ggcactgcgg ccccacacct '"ggtcgagcag 1560 
ctgggcccga ctgtacaccf tgctcgggtg ggtcaggaaa aactccatca ggcggtactc 1620 
cgtcggactg aggttcaccg attcgtcatc gatgctgagt ctgtgttcat cggtgtccag 1680 
caggataccg ccgatctcga tgcgcccgtc cagcttggac tgccggttgc tgcgacgcag 1740 

50 gaccgcgcgg atgcgtgcga tcaactcccg cggcgaaaag ggcttggtca cgtagtcgtc 1800 
ggcgcccacg tcgagccccc tgatcttgtc ttcctcctca ccgcgggccg tcaccagtat 1860 
caacgggatg tcgccataat tctcgtcctt cttcaggcga cgcgcccact cgacgccgct 1920 
gacgccgggc agcatccagt ccagcaggat cagatcgggt tcctgttcgt ccatccggtt 1980 
caaggcctgc tggacgtctc ctgcggtctg cacggcgaaa tccgcctgtt cgaggaccag 204 0 

55 ggtcagcatc tcccggatgg. cttcctcgtc ttccactacc agcacgttga tgtcggacat 2100 
tcttcggatt ccagcgttaa aaaaccgcgt ctaatc .2136 



60 



<210> 164 
<211> 1026 
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<212> DNA 

<213> Methylococcus capsulatus 
<400> 164 

5 atggcgctgg gcatggtggc cgcagcgacc gcttcggtac aggccgaaga gactttcatg 60 

gacgaccgct ggtacattgc gccggtcgcg gagtacacct atacgggtcg tagtccgggc 120 

attcttcagc aagcctgggg cgcaggtctt- ggcatcggca agattatcaa tgaatacttc 180 

aatgtcgaag tacgtccgtt gtggaatcat tacgaaggca acaccaccaa tgtaggtggg 240 

ccggagaacc gtaacgcgga catgtacggc ggcgtggtcg acgtgcagta ttacttttct 300 

10 agggatgcgt tccagccgta tgcggtcgtt gccgccggtg gttcgacctg gggctacaac 360 

ggaaataatc gatcgacccg tttcctgggg gaagccgggc tcggtgcaaa ctacgagctg 420 

agcgacaact tcctgctccg cggtgacctt cgttaccgtg ccaacgtgct ggcggacaac 480 

aatggtcctg gagaccagca cggtttgata ctgaacatcg gcttcatggt tccgttcggc 540 

gagaagcccc atgcagcagt ggccgccgca ccggttgcgc aggacacctg cgaatcgcgc 600 

15 gattccgatg gcgacggtgt gaacgactgc ctcgacaaat gccccggcac gatgaagggc 660 

gcgaaggtcg acagcgatgg ctgcttgatc cgcatcgagc tgcatggcgt caacttcaag 720 

tacgactcgg ccgagctgac cgacagcgcc aagcgtatcc tcgacgagac ggcggaaaac 780 

ctgatccttt tccccgagaa gcgggacatc gaagtcgccg gccataccag caccgagggt 840 

accaacgagt acaacatgcg cctgtcgatt cgccgtgcgc attcggtggc cgactacctg 900 

20 aaggccaagg gcgtgaccaa ccagctctat ccgaagggct atggcgagga atatccgctg 960 

gttcccgagc atagcgaagc ggatcgtgaa aagaaccgcc gcgtggaact gatctggatg 1020 

ggtgac 1026 

25 <210> 165 
<211> 1773 
<212> DNA 

<213> Methylococcus capsulatus 
30 <400> 165 

atgaccatct cccggctgct gctgatcgcc ttcctgtcgc tgactttcct ggcgttggcc 60 
ctgttggcga gcctttcgtt cttcgcctca cgcgaagcgc tggcggagga aatcggccgc 120 
aacctcgcca aggacgccac gctgttgatg gaacaggtcg acatgcagtt gttcgagcgc 180 
ctgcagaaca tccattcctg gagccggctc gacgtcatgc aggacgccag agtgggcgat 240 

35 gtggataaac ggctcgcccg cttcctcacg gacatccgcc aaggctatgg cgaggtctac 3 00 
agcgagctct tcttcgccga cgagaccggc cgtgtcgtcg cctccagcac caccgccgcc. 360 
atcggccgaa cccaagcgct ccaggcacct tgggtcggcg ccaagctgcc caatggcgaa 420 
gtcttcctgc aaccgttgga tctgcaagcg ccctacagcc aggcctccct cctgatccac 480 
• accccggttt acagccgtta cgacggacgc gaaatcggcg gtctgtacgg cgcattcgac 540 

40 ctgtggcaga ttttccgcct gttcgaccag gccgaacatt ccgtttcggg caaccggtac 600 
gtcgccctca tagaccagga aggacgtctg gttgccggtt cggcgtcgtt gcgcgatcgt 660 
ggactcctgc tggcaaaagc attgtcggac tggcgccccg acggcatggc gacgttcacc 720 
cggaacggca tgccgctgct gaagggggag gtcttgatcg gacatgccgc ttcccgcggc 780 
tatcagggtt atcctggcct cggctggtcg gtcttggtat cccagccgac cgagcaggcc 840 

45 tttcgttcgg tgagggcact gctctggctg ttcagcctcg ttttcctcgt caccgggcta 900 
ctcgccggcg tcgccgcgct ggcggtcgcc ggcaggatcg cccgccccct 'ggtccggctg 960 
acggcctgga cccgagattt cgtgcgtcac gaaaacgccg tcggccctca catcgccggc 1020 
acccgtgaag tgagggaact gggaacggca ttcggacaga tgctcgagaa tctgcaacaa 1080 
tcccgccagc aagtcatcca cgccgcaaag ctggcgatgg tcggcgaaat ggccgcgatc 1140 

50 atggcgcacg aggtacgtac tcctctggga atcctgcaca cctcggcgca gatgctgcag 1200 
cgcgaaccgc tactgagcgc cgaagggctt gaactgaccc gcttcatgct cgacgagtcg 1260 
gcgcggctcg agcggctgat ctccaccctg ctggaatgcg ctcgcccccg cccgccgaga 132 0 
atgcggtcgt gcgatgtgca cgccatcgtg cggcgcgtcg ccgatttgct ggcgacccag 13 80 
gcgcggaaaa agaacatccg cctcggctgc tcgctgaaag cggaaaattc gacgacggca 144 0 

55 tgcgacgagg agctgctgat gcaagtgttc cttaaccttg tcatgaacgc catccagatc 1500 
accccttccg ggggacgtgt ggaagtccgc tcgagctcgg atcgggaggc actgtccgtg 1560 
gaagtcgacg acgatggtcc cggaatcccc gagcaaaacc gcccgaaagt gttcgatccg 1620 
ttcttcacca ctcgcgaagg cggcatcggc ctggggctca ccgtcacccg ccagatcgtc 1680 
gacgcccatc acggccgcat cgtcgcggaa gcctccgagt ggggcggagc gcgcttcaag 1740 

60 gtcagcctgc cactgaagga ggaaaccacg' tea 1773 
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<210> 166 
<211> 756 
5 <212> DNA 

<213> Methylococcus capsulatus 

<400> 166 

gtgggtccgc ttccccgtga gccatgctgg aaaattgccg gaaggcggag tatttttgcc 60 

10 gttgcggcag gccggtcgat ctttgccggc cgccatggag agccgtttat gcccacccgc 120 

cagaacatcc gcaacagctc cttgcatggc aggacggaac ccctggtcca tatcgtcgat 180 

ggtcagccgg cggtgcgcga tgcgctaaaa gtcctggtcg aatccgaggg cc tgccggca 240 

cgctgcttcg ccacagggaa ggactttctg gattactgca cgcccgatac ccatggatgc 300 

attctgctgg acctgcgact cccggaaatc tctggcctgg aactgcagaa gacgctgagt 360 

15 aacaaaggga tacgaactcc gatcattttc atcacgggcg agggtgatgt gccggcgctg 420 

gtggaagcct tccgcagcgg ggccttcgat ttcatcgaaa aacccttcga aaatgcgaat 480 

ttcgtgagcc ggctgcggga agccatcgcc ctggacttga agagccggga acaccggcgc 540 

cgacaggcgg aagccgcagc gcagtatgcc cgcctcagca agcgggagaa gcaggtgctg 600 

cactgcaccg tcaagggtta ttcgtccaag gacacggcga aatctctcgc catcagtcat 660 

20 cggaccgtcg aaatctaccg tgccaacgtg atgcggaaaa tgcaggccga gaccctggcg 720 
gacttggtgc gaatcgccct cctgctcgaa accgac 756 

<210> 167 
25 <211> 1203 
<212> DNA 

<213> Methylococcus capsulatus 
<400> 167 . 

30 atgacgaatt tcgattacga cgtcctcatc atcggcggcg gactggccgg tggctgcctc 60 

gctttggctt tggccggttc accgctcaag gtggccgtgg tggagagcag tacggaggcc 120 

gagcgccagg cggctcccgc cggcgcgcgc gcgctggcac tggcccgtgg caccgcccgt 180 

atcctggaga cgctgggcgt ttgggccgcg gtcgagccga aagccacacc gatccgccac 240 

atccatgtct cggaccgagg ccatttcggc aagacccggc tcagtgccga acgcgagggc 300 

35 gtcgccgcct tggggtatgt ggccacggcg cgggacgtcg aggatgccgt cattggcgcc 360 

ctgcatgcgg gatcggtcga gctgatccag cccgcccgtc tgatcgggct gcgggctggg 420 

.ccggactcgg tccacgtcag cctgaggcgc ggcgaagagg cgctgacgct gtccgcccgt 480 

ctcgtcgtcg §cgccgacgg cagcgactcc acggtccgcc gcttgctgga aattccccag 540 

atcgtgcgcg aatacggaca gacggccttg gtgttcgagg tctcctgcga actcgaacac 600 

40 cgcaacgtcg cctacgagcg cttcacctcg tcgggtccgc . tggccgtgct gcccctcggg 660 

cggcggcgtt gctcggtggt atggacgctg gcgccgtccg acgccgagga gctgcgcgcc 720 

gtgcccgaag gagaatttct ggcccgcctg caggatgctt tcggctactg gctggggacg 780 

ctgggcccgg tcggtccgcg tcagggtttt ccgctcaggc tgatccgtgg cggccgcatg 840 

gccgacgacc gggtggtgct gatcggcaat gccatgcatc agctccatcc ggtggcggga . 900 

45 cagggcttca acttgggctt gcgcgatgcc gcccggctcg ccgagcgcct gatcgtgaaa 960 

caggggttcg gcgaggacat cggcgacccg gctttcctcc acagctatgc "cgaggctcgt 1020 

cagcgtgatc tgggcagcac cgtcgccttc accgacagtc tgatccggct gttttccagc 1080 

gatttcccgc cgctcgcgct catgcgcaac atcggattgc tcacgctcga ttgcctgccg 1140 

ccggccaagc acctgctggc ccgccacgcc atggggctgg ccgagcgtct accccgcttc 1200 

50 cgc 1203 



<210> 168 
<211> 966 
55 <212> DNA 

<213> Methylococcus capsulatus 



60 



<400> 168 

atggaagcca gtccccgcat cttcgtcgcc ggccaccgcg gcatggtcgg cagcgccatc 60 
gtcaggctgc tgcagcggcg cggccacacc aacatcctga ctcgtacccg ctccgagctg 120 
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gacctcaccg accaggccgc cgtccgcgcg tttttccagg ccgagaagcc cgaccaggtc 180 

tacgtcgccg ccgccaaggt gggcggcatc catgccaaca acacctatcc cgccgagttc 240 

atctaccaga acctgatgat cgaggccaac ctcattcacg aagcctggcg cgccggcgtg 300 

caaaggctgc tgttcctggg ctccagctgc atctatccca agttcgcgcc gcaaccgatg 360 

5 ggtgaggacg cgctgctcac cggcatgctg gagcctacca acgagcccta cgccatcgcc 420 

aagatcgccg gcatcaagct ctgcgagtcc tacaaccgcc agtacggcac cgactaccgc 480 

agcgccatgc cgaccaacct ttacggcccc ggcgacaact accacccgga aaacagccac 540 

gtgatccccg cgctcctgcg gcgtttccat gaagccaagg cgagcagggc gcccaacgtc 600 

gtgatctggg gcagcgggcg cccacggcgc gaattcctcc acgtggacga cctggccgaa 660 

10 gcctgcctgc acatcatgga tctcgacaag gcggcctatg atggttgcac tgaacccatg 720 

cagagccatc tcaacgtcgg caccggggag gacatcacca tccgggagct ggccgagctc 780. 

atcggggaaa tcaccggctt tgcgggagaa atcgtattcg acaccgccaa gcccgacggc 840 

acgccgcgca agctgctgaa cgttcaacgg ctggccgact gcggatggcg ggccaggatt 900 

cccttgcggg aaggcctcga acgaacctac caggcattcc tggaagagac cggcgagttc 960 

15 gcgggg 966 



<210> 169 

<211> 1962 

20 <212> DNA 

<213> Methylococcus capsulatus 

<400> 169 

atgacggccg cctcattcgc gcagatcctg cttctcctgg gcaccacggc gctcgtggtg 60 

25 gccgtcttcc aatggctgcg tgttccgtcg agtctggcct acctggtggt gggcgtcctg 120 
ctcggcccgc ataccggcgg acccgtgatc gagaacccag agattcacgg agccgccgaa 180 
ttcggcatcg tctttctgat gttcaccatc ggcctgaatc tttcgttgcc gcaggtccat .240 
gccttgcggc atctggtgct gggcctcggt acggggcagg tggtgctgac gaccctggtg 3 00 
gtcggcgccg ccgcctttgc cttcggtctc tctcctgaag ccgcgttcgt ggtcggagcc 360 

30 gtgttcgctc aatcgtccac ggccatcatt ggcaagcagc tcgcggagca gggtgaagag 420 
tacagccggc acggacggct ggcggtggcc atgtcggtgt ttcaggacgt cacggcagtg 480 
cccttgatcg tcgtcgtgcc ggtactcgcc gttcccagct tgagggtcct gggcgagtcg 540 
ctggcatggg cgctggccaa ggccgttctg gccttcgtcc tggtcttctt tgccggccgc 600 
tggctgttgc gccctctttt tcacgcggtc gcatcccgcc gctcggccga actgttcacc 660 

35 ttgaccgtgc ttctggtgtc gctgggagcc ggggggctca cttaccagct gggtctgtcg 7,20 
gtggctttcg gcgcgttcct . ggttggcatg atgctggggg agaccgaatt tcgccatcag 780 
gtggaatcca ccatccggcc ttttcgggac gtcttgctcg gattgttctt cgtgagtatt 840 
ggtatgttgt tcgatccctc cctgatggag ggaacatggc aatgggcttt gggcggcgca 900 
ttcgtcctgc tcgcggcgaa aaccgtgctg gtggcggtcc tcgtccgggc gacgggaatc 960 

40 gatctggcca cagcctggcg cgtcggcctg ctggtggccg tcggcggtga gttcgggttc 1020 
gctctgctcg ccattgcgct cgatgccgga gtgatttcgc agctgacagg ccaaatcgtg 1080 
ctcatggcag tgctgctctc gatgatcacc gcgcccttcc tcatccggta caaccgcgtt 1140 
ctggtggaag gctggttccg tccgccgccg ggtgaagaag gcgcactttc ggccgggccg 1200 
ggagtcgccg gatctccgca tgaccacgtc atcatctgcg gatacgggcg catcggacaa 1260 

45 aatatcggtc gattcctgga ggaagagcgg attccttacg tcgcac.tcga ccttgacccg 1320 
cagcgggtca aggaagcacg gatcgcctgt gaacccgttt attacggcga -'ttcttcggaa 1380 
cgcgacatgc tggaggcggt cgggatcggc aaggccaggt tggtcgtcgt gagtcacgaa 1440 
gaccttgccg cggcccacaa ggtcctgcat cacgccgctg ccctacggcc cgggctgccc 1500 
gtcatggtgc gcacccggga cgaaagccat gtggaggagc tgcgccgcgc gggggcggcg 1560 

50 gaagtcgtgc cggaaacgct ggaagccggt ctgatgatcg cctcccaggc gctgctgctg 1620 
ctgaacgttc cgctttcgcg cgtggctcgc cgtatccggg agcagcgtct caaccgctat 1680 
ctcttgctga gggagttttt ccggggcgac gagacgtttt ccgatgatgt ccagtctcag 1740 
gacggcgacc ggctgcgtgc ggtgccgctg cctcccggct gcagagtggc cggatgcacg 1800 
cttgcggaac tggcgctcga aaatgtggtc gtcaccgcgt tggtccgcca cggggtccgg .1860 

55 gaactcgcgc cggcacctga aacgcgtctc gcggagggcg atgcggtagt cctgttcggg 1920 
gccgtctcgg atttggacaa ggcggagcgc cgcttgctgg gc 1962 



60 



<210> 170 
<211> 1215 
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<212> DNA 

<213> Methylococcus capsulatus 
<400> 170 

5 atgtcagaac gatacgatat cgccatcgtg ggcggtggaa tggtgggcgc gacgctggcc 60 
tgcgcgctgg aaggaaccgg cctgcgcgtt gccgtgatcg aaggggcgcc gccgcccgcc 120 
ttctcccccg agcagccgca cgacctgcgg gtctccgcgg tcagcatcgc ttcggtcagc 180 
atcctcgact cggtcggcgc ctgggccggt gtcgtttccc gccgctgctg tccgttccgg 240 
cggatgcggg tgtgggaaga ccgcggcgac gtgctatttt cgagcgagga cattcacgag 300 

10 gaagtgctcg gctacatcgt cgaaaaccgg gtgctccagc tcgcgctgat cgaccggttc 360 
ccggcattgt catgcgtcga tttcctctgt . ccggccaaaa cccgcaagat cgattatggc 420 
tcgcagggtt cgcgcatcgg gctggaggac ggtcgcacga tcgaagcgcg gctgctggtg 480 
gcggcggatg gtggccaatc ccaggcacgt caagcctgcg gcatgggggt cagcagttgg 540 
gactacgagc atcatgccct ggtgctcacc. gtcgaaaccg cctatccgca gcaggacctc 600 

15 acctggcagc gtttcacccc gcacggaccc caggccttcc tgccgctcga tggacccaac 660 
gcatcgctgg tgtggtacga agcgccggaa cgggtgaaat ggctgctctc cctccccgac 720 
gaagccctgc tgagcgagct gggccgggag ttccctgtcg aactgggcga gatcaggagc 780 
atcgtcagcc gcggctcctt cccgctccga cgtcagcacg ccttgcgcta ttacaaggaa 840 
ggcgcggtcc tggtgggcga cgccgcccac atgatccatc cgctggcggg gcagggcgtc 900 

20 aacatcgggc tgctcgatgc ggccgccctg gccgaagtgc tcgccaaggc caggcgtgcc 960 
ggccgcgaca tcggctccag tgcggtgctg cgggaatacg aaagcatgcg ccgcaacagc 1020 
aacctgctga tgatgaccgc catggatttc ttctaccgcg ccttcggcaa cgccaacgtc 1080 
ccgctgcgct , tcgtccgcaa tctcggcctc ggcctcgccg aacgtatcac tcccgccaag 1140 
aagctggtga tgaggtatgc gatgggattg gacgggagtc tgcccaaatt ggcgaggggc 1200 

25 gagagcctgg gaggc 1215 



<210> 171 
<211> 1143 
30 <212> DNA 

<213> Methylococcus capsulatus 

<400> 171 

atgcgcatcg aaatcagtgt gcctcctctg cctgagtccg tcagcgacgc caagttgctg 60 

35 gactggcaca agaacgtcgg cgagaccgtg ggcaagggcg aaaacctggt cgacctcgaa 120 
accgacaagg tggtgttgga agttccggct ccggaggacg gggtggtggt ggaggtgcgg 180 
ggcggcaagg gcgatgtcgt ggtcagcgga cagccgatcg ccgtgatcga cacgtcggtt 240 
cggcccgccg cgcccgccgc cagcgcggcg acggagaaac cggcgccggt gctgagcccg 300 
gcggtacgcc. gcctggtcgc tgaacatgcc ctcgatccgg cggtgattcc ggccagtgga 360 

40 cgcgaaggac ggctgaccaa acaggacgtg ctggacttcc tggaaaccag acccgctgcg 420 
gagaaggcac gcctgccagc cggagggcga agcgaacgcc gggtaccgat gagccgactg 480 
cgcgccagga tcgccgagcg catgctggaa. gcccagcatc ggaccgccac cctgaccacc 540 
ttcaacgagg tcaatctgca gaaggtgttc gacatccgca acgcacacaa ggcccgcttc 600 
gagcagcagc acggcatcaa gctcggcttc atgtcgttct tcgtcaaggc ctcggtggaa 660 

45 gcgctgcgcc gatttcccat cgttaacgct tccctcgaag gcgaggaaat cgtctaccac 720 
gactattacg acatcggcat tgccgtttcc acggaccgcg ggctggtcgt -accgatcctg 780 
cgcgatgccg accggaccga tttcgccggg atcgagaaag cgatcgcaga attcgggcag 840 
aaagcgcgca. gtggcaagct gagcctggac gaactcagcg gcgggacctt caccatcacc 900 
aacggcggca tattcggctc catgctgtcg actccgatcc tcaatccgcc gcagagcgcc 960 

50 atcctcggca tgcatgccat caaggaacgg ccggtggtgg aagacggcca gatcgtgatc 1020 
cggcccatga tctatctggc actgtcctac gaccaccgac tcatcgacgg ccgtgatgcc 1080 
gtctcgttcc tctttaccat caaggaactg ctcgaagatc ccgtccgcct catgctcgcg 1140 
gtg 1143 

55 

. <210> 172 
<211> 1065 
<212> DNA 

<213> Methylococcus capsulatus 
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<400> 172 

atgccagtct- tccggcgcca tcccgagacg gacggcatcg ccgcggccaa agggcggcag 60 

accgggaagg cgggcgatga ggctggccgc tcccgcttca tgggtgaaat gcagcaaggt 120 

ttcatggccg agatattcca cctcccggac gcggacggcg atcccctcgg acgacgtttc 180 

5 cgccaggcgg acagcttccg gccggatgcc ggcgatagct gcatctttcg gcgcatccgc 240 

cctgcccggc agtggcacgc . cgccgaaatc ggggaggacg gtctcgccgg agcgcccgat 300 

ccgaaccggc aggagattca tgggtggatt gcctatgaaa ccggcgacga aagtgttggc 360 

cggatgggca tagagttccc ggggcgaggc ggcctgttgc aaccgcccgc cggcgaggac 420 

cgcgatgcgc tggcccaggg tcatggcctc gacctggtcg tgggtgacat agatcatggt 480 

10 cgtccccgtc cgccgctgca gttcggcaat gtcggcacga acctgcgcgc gcagacgggc 54 0 

gtccaggttg gcgaggggtt cgtcgagcag gaacaccgag ggatcgcgga ccagcgcccg 600 

tcccatggcc acgcgctgac gctggccgcc cgagagctgg gcggggcgg[c ggtcgagcag 660 

cggcatgagt tcgagcatcc cggccacctg ctcgatccgg cgccggcgtt cggctcgacc 72 0 

gatgcggcgc atcttcagcg gaaattcgag gttgcccctc. accgtcatgt tgggatagag 780 

15 cgcgtaat cc tggaaaacca tggcgacgtt gcgctccgca ggcgcgagcg cattcacgtc 840 

cgtgccgccg atccggatcg agccggcggt ggggcggtcc agcccggcga tcagtcgcaa 900 

cagcgtggat ttgccgcacc ccgacggtcc gacgacgacc aggagttcgc cgtcggcgat 960 

gtcgagactc aggtcggaca gcgcggcaaa accgcccggg taggttttgc tcaggcgttc 1020 

gaatgcgata ctgcccatgc ggactcaccc ggtccggtat cggca 1065 

20 , 

<210> 173 
<211> 861 
<212> DNA 

25 <213> Methylococcus capsulatus . 
<400> 173 

gtgaggcgaa atcccgcctt ctggttcgtc gcgccggcac tggcgctgct cgccgtgttc 60 

ttcttcctgc cggttgcggc ggcattgggc ctcagcttca ccgatttcga catctacgcg 120 

30 ctggccgaca tccgccggct ccggttcgtg ggtctggaca actaccgccg cttgttcggc 180 

gatccggaat tctggcaggc cctgcggaat accctgtatt tcgtggccgt gggcggtccg 240 

ttatcggtgt tggtttcgct ggcggcggcc cttctggtca accaccgcct ggcccccttc 300 

aaggggctat tccgctcctt gttgttcctg ccggtggtga cgaccctggt ggccgtggcg 360 

gtggtctggc gctacatgta ccaaccgcgc tacggcattc tcaaccatct gctcggcagg 42 0 

35 ttcggcctcg aaccggtcga ctggctgggt gatccggact gggcgatgcc ggcgatcatc 480 

gtcatggcgg tgtggaagaa tttcggtttc aacatgatcg tgttcgtggc cggtctccag 540 

agcatccccg aatcgctgta cgaggcggcc . agcatcgacg gggcgggcca tcgccggcaa 600 

ttcttccaca tcaccctgcc actgctcgca ccgacctttc* tgtttgtcgc cgtgatcacc 660 

gtgatcgggc atttccagtt gttcgccgaa ccttacgtca tgactcaggg cggccctgcc 720 

40 ggcagcacgc tcagtcttgc cctcctgatg taccagcagg gattccgctg gtggaatctg 780 

gggtacgccg ctgcgatcgc cttcgtgctg ttcggcatcg tcggctcttt cgccgtcttg 840 
ctcgcgctgg ccaggcggaa g 861 

45 <210> 174 
<211> 1110 
<212> DNA 

<213> Methylococcus capsulatus 
50 <400> 174 

atgaccgatc gttccgggga aagagaaacc atgcgcagag tcttgatgat cggtccgggg 60 
acgaatggcg gcattgcggc agtggtcgac gcctgcctcg aaccggaatt cgtgtcccac 12 0 
tggagaatcg aacggctctg ctcgtatgag ggccccgccc ttccgaccca gcttcgtgtc 180 
atggcggcgg ccgggatacg gttgctgacc cggctgttgg cgcgccgtct ggccatcgtg 240 

55 catgcccaca gcgcctcgcg cggcagtttc tggcggaaat ccgtgctttg cgcgctggcg 300 
gacctgttcg gcgtccccta tgtcttccat gtccacagcg gcgaattcgg cgtgttctac 360 
. ggcagcgagt gcggccccgc ggcgaaatgg tggatacgga ggaccctgcg gcgcgccgcc 420 
tgcgtgatcg ctctgaccga agcctggtcc aagctgctgc tggccatcga gcctcgggcg 480 
agcgttcggg tcataggcaa tccggtgcgt gttcccgatg tcctgccggc ggagggcggc 540 

60 tcggggcggc cgcaggtact gttcctggga cgtctgcggg agaagaaagg cgtcttcgat 600 
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ctggtccggg ccattcccct cgtgctgaaa cgcgtccccg acgccgtgtt cacgcttgcc 660 

ggcgacggcg aaacggaggc cgtcaggcgg ctcgccctgg agttgggggt atccgatgcc 72 0 

gtaagactgc cgggctggat taggggggcc gacaaggacg ccgagctgtc ggcggcccgg 780 

gtgctggccc ttccctccta cttcgaaggg ctgcccgtct gcattctgga agcgatggcg 84 0 

gctggcgttc cggtcgtggc gacgccggtc gggggcatac ccgaactcct cggcgaggga 900 

gaatgcggtc tgctggtgcc gccgggcgac gtgcaagcac tggccgagtc gctggtcgtc 960 

gccctggagg ataccgggct gcgccgccgg ctgcgcgaaa gtgcatttca ccgcgcggtg 1020 

gactaccatg caatacgagg cgtcctgcgg cagctcgatg ccgtttaccg gagtgtcacc 1080 
gctgccggaa gggcggatgc ggcaggcagg 1110 



<210> 175 
<211> 867 
<212> DNA 
15 <213> Methylococcus capsulatus 

<400> 175 

atgaaaaatc tcccttcatc cgaaggcccg gcgttgcctc gcagcgatgt ccagttggga 60 
cagctcttgc tgcatgccgg gaagctgtca gaaaaggaca tcgaggccat cggcgtaaag 120 

20 cagaaggagg atgggctaag gttcggtgaa gcggcgctac gtctgggact gatcggcgag 180 
gacgatctgc gccaggctct ggcgcgccag ttcgcgcatc catgcctgcc ggaatcggat 240 
accagcgtcg atgcggaact gatcgcggcc ttctgcccgc cggggccgga aggcgaggcg 300 
ctgcgggacc ttcgcagcat cctgatgctg cgatggttcg gcggccaccg gcggctgctc 360 
gccctgactt cggggcggcc gggtgaaggg tgcggccggt tggcggcgaa cctcgccgta 420 

25 gtgttttccc agttgggtga gcggatcttg ctgatcgatg caaacttgcg ggagccggag 480 
ctgcaccggc tgttcaagct gtgcggcgac cccggtttgt cgggcgtcct cgccgggcgc 540 
cacagtccgg agaaggcgat cagcagcatt cctgcgctcg gtgatctgag cgtgctgccc 600 
gccggtgcgc cgccacccaa tcctcaggaa ttgctgagcc gggcgtcttt catccgactg 660 
ctggatgccg ccgcggagca atacgacatc gtactgttga acaccccgcc cgctctgcag 72 0 

30 agcgccgatg cccggatcgt ggcgacgcgg gcggcgggct gcatcatcgt ggtccgccgc 780. 
gatgcgaccc ggctcggcga tgccgcggca ctcagggacc agctttccgg cgcgggcgtc 840 
gaggtgctgg gcgcggtcct gacctca 867 

35 <210> 176 
<211> 1674 
<212> DNA 
. <213> Methylococcus capsulatus 

40 <400> 176 

atgctgacca gcctgagcat acgggacctg gcggtggtat ccgccctcga tctggacctc 60 
cgccccggct tcaccgtgct cacaggcgag accggggccg gcaagtccat cctgctcacc 120 
gctctgggac tggcactggg cgaccgggcc gactccggtc tggtacggcc gggcgcggag 180 
cggggcgaag tcagcctctg cttcgatctg ggcgatgccc cttctgcccg gaactggctc 240 

45 atcgacaacg agctggccga agccgatgaa gatacctgcg tgattcgccg gaccatcggt 300 
acggatgggc gctcgcgcgc tttcatcaac ggccgtcccg cgaccctccc gaacctccag 3 60 
gcgctgggaa ggcatctggt ggaaatccac ggtcagcacg ctcatctgaa cctgctgcag 420 
gctggcgaac agcgggcctt gctggaccgg cacgcgggca gccgcgaact ggcctcggag 480 
ctgaagcgga ttttcgagcg ctggaaagag gtttccgagc ggatcgaccg cctgcaacag 540 

50 gacgccagca gtcgcaacgc gcgccaggaa ttgctccagt accaggtgaa cgaactggaa 600 
caactcggga tcgcgggcct ggattaccgt gcactgtcgg acgagcacga gctgctggcc 660 
aatctcgggc gggtttccga aatcggttac gcgcagctca agctgcttta cgaggatgaa 720 
cagtattcgg tgaacggtct gctggcccag tccacacatg cggtcggcga actcgctcag 780 
ctgtcgaagg acttcgccga gatactggag ctgctggaaa gcgcccgcat acaggtcaaa 840 

55 gaagcggcga tggcgttgcg ccatcacctg gacgcactcg atcccgatcc ggctagattg 900 
gcggcgctgg aacaacggct ggcggaagtc caccagctcg gacgcaagca ccaggtgcgc 960 
ccggaagaac tgcccgccca cctcgaaacg ctccgigaccg aattgcggag ccttgcgacc 102 0 
ggcgaagagc ggctcgagca cctgctcgcc gaacgaagcg aactgctgtc cgcctacgat 1080 
gccgtcgccc gcagcctctc ggaaaagcgg cgggcagcag ccgaggggct ggagacggac 114 0 

60 atctctcggc tcatccatga actcggcatg ccgcacgggc gcttcgccgt cgccttcgag 120 0 
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acggataccg aatcggcgcc caccccccac ggtcgcgaca ggatcgaatt cctggtcagc 1260 
gccaatccgg gtctgccgcc gcggccactg tcgcgggtcg cttccggtgg cgaactctcc 1320 
cgcatcagcc tggcgatcga agtggcgtcg atcgcgcaaa agaccacgcc taccctgatc 13 80 
tacgacgagg tagacaccgg catcggcggc ggcgtggccg agatggtggg aaccaagctg 1440 
5 cgctcactcg gtatcaaccg ccaggtgctg tgcgtgaccc acctgcccca gatcgcggcc 1500 
ctgggccatc agcatctcct ggtggagaaa catgcgcagg acggcgtcac ccaatccacg 1560 
gtacgcccgc tgagcatgga cgaacgcacc ggcgaaatcg cccgcatgct cggcggcctg 1620 
cgcatcaccg agcagaccct ggcccatgcg cgagaaatgc tggctttggc gcat 1674 

10 

<210> 177 
<211> 432 
<212> DNA 

<213> Methylococcus capsulatus 

15 

<400> 177 

gtgtctggcc gctgcatacc aaccggaagc ggcagccacc ggaagcaaca 
ttcaagcatc gggacgtccg acattcggtg cctccaccat tcgtccgagg 
gatttgttgc ttgccgaaaa gtccttagtc cttgatcgaa ttgacccggt 
20 cttaccgggt ttgaaatggg gaacgcgcct ggatggcaga tgaacggact 
gggattcctg ccgacccggg ggggacgatg gtgcagggaa aaactgccga 
ttcgatgcgc tcgcctccgg ccagagcctc actcatgcag ccgatcatct 
atgttcgatg tcccgggggg acagatgcgg atactttccg gccaaggatt 
cgattgggta gg 

25 

<210> 178 
<211> 2028 
<212> DNA 
30. <213> Methylococcus capsulatus 

<400> 178 

atgcaaacgg tcgggtcatt tt.ccgaattc ctggacgaca tggtgggccg ttacggtccc 60 

cgccccgcca tacagtaccg tccacgctac cgcaccctgc gctggagcta cctcgagctc 120 

35 ggaacccacg ccgcgaagct ggcatcgttg ctggacgaac acggtgtcgg cagcggcgat 180 

cgggtgtttc tgtccgccga gaactcgcct cactgggtgg cggccttctt cgccatcgcc 240 

gcccgcggtg cggtcatcgt gccactcaac cccaggagcc cgccggaaca gctcgccaat 300 

ctggttcgat cggccgggcc gagtctggtc ctggcgtcgc cccgccgtcg ctgggaaggt 360 

cccccgctac ccgtcgtaga ■ tatcgaacgt tccggtaggg tgccatccaa ccggccggct 420 

40 acccgcaccg gtcccgcgcg actggccgag atcatctata cctcggggac caccggcgac 480 

cccaagggcg tcatgctcac ccacgccaat ctgctgtccg acctgagcgc ggttgcgcgt 540 

gccattccgc tggcgccgga tgaccatgtg ctgagcctgg tcccgctgtt ccacg.tttac 600 , 

'ggccagatga ccagcctatt ctgcccgctc gccgcaggct gtccggtcag ctacctcacg 660 

acgccgacca cccgcagcgt gctcgaggca ctgacgcaca cgcccgtcac tcacctcgtc 72 0 

45 gcggtgccgg aagttctcaa gaccatgatg gaccggctgg aatcccgcat cggcaggatt 780 

cccggcttcc tgtggcctct gctgcgcggc aggatccgcg cccggatttc cggctccttg 840 

cggaccatcg tgtgcggcgg tgccccgctg gatccggtcg tcgaagaaaa atggtgggcg 900 

ctgggcttcc aagtgctgca aggctacggc ctgaccgaaa ccagcccggt gatcgccgcc 960 

aacacgcccc aggcccatcg catcggctcg gtcggcaagc cgctggacga agtggagctg 102 0 

50 cgcatcgcct ccgacggcga aatcctggtg aagggcccca tggtcatggc cggttatttc 1080 

cgcgacccgg cacgcaccga agcggctttc gccgacggct ggctgaaaac cggcgacgcc 1140 

ggccgcctcg atgccgacgg cttcctgtac gtctacggca ggaagcgcta catgatcctg 1200 

gggccgggag gagaaaacgt atttccggaa gacatagagg ccgtgctcaa ccgcactgcc 1260 

ggcgtcacgg actgcgccgt cgtcggactg gaaagcggcg gacgtaccct cgtccacgcc 1320 

55 gtgctgctcg ctgacgctga cgaagcacgg gccgccgcca tcgtcgcgga ggccaaccgc 13 80 

cacctggcgc cgcatcaacg catcgtgagc tggtcactgt ggccggaacc ggactttccc 1440 

cgctcggtca cgcgcaaggt caagaaggac gaggtcctgg gccgattgcg acgcgagccc 1500 

tcgacccaag cggtacccgt cggacggtcg acaccgcttc ggcttctcct ggcccaggtg 1560 

gccggaaccg aggccggcgc cctgagcgat gacacccgcc tggtccccga cctgggactc 1620 

60 gactccctgc tccgtatcga actggtggcc cgtatcgaag aagatctcgg cgtctgcctg 1680 



gggtcagcag 60 
agggcgaggc 120 
cgcgcaactc 180 
ccccggtctt 24 0 
accccctgat 300 
ccttgatcgc 360 
cgatcaattc 420 
432 
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gacgaaatcg acatcggccc gctgaccacg gtggccgatc tcgaaaacct gctggtacgg 1740 

cgtcaggacc ggatgccgcg agtcgacgcc catccgcgct ggtcgctgtc tccctgggct 1800 

tcaaggttac gtcccctggc acagaaggtt ttcctgcagt ggtggatcgc cccgttctgc 1860 

cggctccggg tctcgggcct ggagcacttg gcggcgctgg acggcccggt gatcttcatg 1920 

5 gccaaccatc gcagttatct . cgactcgccg tggccagctt cgccctgccc gaccgtttcc 1980 

gttaccggct . tggcatcgcc gccggcaccg gggtgctgta cacccggg 2 028 



<210> 179 
10 <211> 2718 
<212> DNA 

<213> Methylococcus capsulatus 
<400> 179 

15 gtgaacatcc cccatttggc cgctcttgcg gccgaacgct tcgcccgccg gccgtggcgg 60 

gtcctggctc tcgccatggc gctctcggcg ctgtccctgt gggcggtttc ccggctgccg 120 

gtccatacct cccgccaggc cttgctgccg cacgacaatg ccgttgctca gcgtttcgac 180 

gcttttctgg ataagttcgg ggccgcttcc gacctgattg tggtcctgga aggggcgcca 240 

ccggacgagc tcaagccgtt tgccgacgaa ctggcgacgg cgcttgctgc cgagcccgag 3 00 

20 attgctcagg cgacggcccg gctcgatctg cgtttcgtgc tggagcatgc ctatctcgca 360 

gtgaccccgg agcggctcgg gacgctggcc ggcgtgctgg aaaagttcgg ggctggcgcc 420 

attccggagg actcctcgca ggtcgatgcc actttgggcc gcctgctgca gtggctcgaa 480 

ggggcgcccg ccatgcccgc tgccggcatc gaccttccca cggtcgaagt cgggttgaaa 540 

ctgctgggga cttcgctcga cgagtggcgc cgctggctca gcgcggggga ggtgccggcg 600 

25. gcgctcgact ggacgcggct gctggccggc caaggtggga gcgacatcgc caacgatggc 660 

tacttcgtct cgcgcgatgg ccggatgtac ttcctgttcg tacacccggc gagcgcgtcg 720 

gaggatttca cagccatcgg gccattcgtc gaaaaggtga gagccgtggc ggcggatcgg 780 

gcggccaagg tccgtgcggc cggccacacc. gcgccgaagg tggggctgac gggactgccg 840 

gccatcgagt acgaagagca cgtcagcatc cgtcatgaca. tagcgctggt ggtcggttcc 900 

30 gccgccgggc tgatcgtcct cctgatactg gtggtggtgc ggagctggcg ctgggcgctg 960 

gtcatcttcg ttcccatggg ccttggcgtg ttgtggagtt tgggtcttgc gctggtcacc 1020 

atcggccacc tgaccctcat caccgccagc ttcattgccg ttctgttcgg cctgggcgcg 1080 

gattacggca tattcacctc ggcgcgtatc gccgaggagc gtcgtcgcgg taaaccgctg 1140 

accgaggcga tcggggcagg gatgggcgct tccttccaag cggtgttcac cgcgggcggc 1200 

35 gcctcggtgg tgattttcgg ggccttgg'cc acggtcgatt tccccggctt ttccgaactg 1260 

gggctggtgg cggccaaggg agtgatgctg atcctggtca gtacctggct ggtccagccg 1320 

gcgctgtatg ccttgctgcc gccgaaactc gcgccgttgc cggccgcggc gtctgccggg 1380 

gcgatcgagc cgggccgtat gcctttccgg ggaagcgtcg ccgcgatcct ggtcgcgggg 1440 

gcggtggcta cggcggcatt cggcatcgga agcggctacg agcttccctt cgattacgac 1500 

40 gtgctttcgc tgttgccgaa agactccgag tcagcctact accagaaccg tatggtcgcg 1560 

gagagcgact atcaggcgga agtggtcatc tttaccgcgc cagatctcga agaggcccga 1620 

cgcatcgcag cggaggcggg caggctgggg agcgtggcca aggtgcagtc gctcatggac 1680 

ctgtttccgc cggacgccga cgcacgcgcc ctcgaggccc ggcgcatcgg cgaacttgct 1740 

gacgacggct ttgcggtccg attggccagg ctcgccgcca tcggtctgcc ggaagggact 1800 

45 ttcggacgcg tgcggacgat tctggagaag ggcggcgatt tcatcgacca gtcgcaggag 1860 

ctggcattct cggccgggca ttccgggctg gtggcggctt tggaagacgt gcgggggagg 1920 

ctggatgcag tccggtccgc catcgaggcc gatcccgtcc aggcccggga gcgcagcgag. 1980 

cggttcttcc ggatgctgct gtcggcggcg gagcggggcg tggcactgct ggcggagtgg 2 040 

cgccaggcac ggcccatcac cccggcccaa cttccgccgg ctttgcggga ccggtttttc 2100 

50 gccgccgacg ggacggttgc agtgtacgct tttccggcaa aaactgtgta tgatcccgcc 2160 

aacctcgaca ggctgatgca ggaaatttat ggcgtgtcgc ccgatgcgac cggcttcccg 2220 

gccacccatc aggtgttctc caagtccgtg gtggaaagct tcacccatgg aactcgcgag 2280 

gcggtgagcg tttgcctgct gtggctggcg ttggtcctgc gcaactggcg cggtttcgtg 2340 

ctggcttcca tgcctctgct gatcggcggt ggctggatgc tggggctgat ggctctctgc 2400 

55 ggcatccgct acaactatgc caacatcatc gctttgcccc tggtcatcgc cctggcggtg 2460 

gattacggcg tgtggttctc ccagcgctgg ttcgacctca aggaccgttc gctgacgcag 252 0 

atcaatcggg tcgcgggggg ggtgatcggc ctcgccgccg gcaccgagct ggcgggactg 2580 

9999cgatca ccctggcgaa ctatcgcggc gtgtccagcc tgggcgtcaa catcaccgtc 264 0 

ggtctcctgt gctgcttggc cgcgaccctg tgggtggcac cggcgatcgg acagcttctc 270 0 

60 gattcaagaa agaaacca 2718 
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<210> 180 

<211> 1656 

5 <212> DNA 

<213> Methylococcus capsulatus 

<400> 180 

atgacgaaat acatcttcat caccggcgga 

10 gcatcctccc tcgccgcgat cctcgaggcg 
gatccctaca tcaacgtcga tccgggcacc 
gtgaccgagg acggcgccga aaccgacctc 
accaccatgg gcagggcgaa cagcttcacc 
aaggaacgcc gcggcgaata tctgggcgcc 

15 gagatcaaac gcggcatccg cctcagcgcg 
ggcggcaccg tcggcgacat cgaatccctg 
gtcgatctgg gcgaagaacg ctcgctgttc 
agcgccggcg agctgaagac gaagccgacc 
ggtatccagc cggacatcct gatctgccgc 

2 0 cgtaagatcg ctctgttcac caacgttcag 
gacaccatct accggattcc cgccctgctg 
cgcaagctgc ggctcgacgc cggccccgcc 
gcgctccaga atccggagcg ctcggtcacc 
tccgacgcct acaaatcgct gagcgaggcg 

25 cgggtcgaca tccgcttcat cgagtccgag 
gaaggggtcg acgccatcct ggttcccggc 
atcgccgccg tgaaatacgc ccgcgagcac 
atgcaggtcg ccgtgatcga attcgcccgc 
accgagttcc tgccatcgtc gccgcatccg 

30 gaggccggcg gcatcgaata ccgcagcggc 
ggcggacaga aatgccggct ggtacccaac 
gtcatcaccg aacggcaccg ccaccgctac 
gaagcggcgg gcctgcgggt. gtccggcaaa 
gaaattcccg agcacccgtg gttcctggcc 

35 ccgcgcggcg gccatccgct gttcagcggc 
ggcacgtcac cccccgagag t cggtggagcc 

<210>181 
40 <211> 849 
<212> DNA 

<213> Methylococcus capsulatus 
<400> 181 

45 atgagcaacg tcgagacatc ggcccggccg 
gaacacccgc tgttcctgat cgccggcccc 
gacaccgccg gcgctctcaa ggaaatcacc 
tcctccttcg acaaggccaa ccgatcctcc 
gagggactgc gcatcctggc cgaggtcaaa 

50 gtgcacgagg acaccccgtt gcaggaagtc 
gccttcctgt gccgccagac caatttcatc 
aacctcaaga aaggccagtt cctggcacct 
ctggccaccg gcaaccggca tatcatggtg 
aatctggtgt cggacatgcg gtcgctgagc 

55 tatgatgcca cccactcggt gcaattgccg 
cgcgaattcg tgccggcact ggcgcgggcg 
atggaaaccc accccgaccc cgaccgcgcc 
gaccgtatga aggctttgct ggagctgctg 
cccctgctg 

60 



gtcgtttcgt cgctgggtaa aggcattgcc 60 
cgcggcttga aagtcacgct gacgaagctc 120 
atgagcccgt tccaacatgg cgaggtgttc 180 
gatctgggcc attacgagcg cttcgtccgc 240 
accggccaga tctacgagaa cgtgatccgc 300 
accgtgcagg tcatccccca catcaccgac 360 
gaaggctacg acgtggcgct gatcgaaatc 420 
ccctttctgg aggcgatccg ccaaatgcgg 480 
atccatctga ccctggtgcc ttacatctcc 540 
cagcattcgg tcaaggaact ccgcaccatc 600 
tcggaccggc cgatcccgaa gagcgaatgc 660 
gaagatgcgg tcatcgcttc agtggatgcc 720 
cacgagcagc agctcgacga gatcgtggtg 780 
gacctgagcg aatggcatcg tgtggtcgat 840 
gtcgccatgg tcggcaagta cgtcaaccat 900. 
ttggtccacg cgggcatcca cacccgcacc 960 
gaaatcgagg accacggcac cggcgcgctg 1020 
ggcttcggtg aacgcggtat cgaaggcaag 1080 
cgcgtgccct acctcggcat ctgcctgggg 1140 
aacgtggccg gactggaagg cgcgcacagc 1200 
gtcatcgccc tcatcaccga gtggaagacc 1260 
gattcggacc tgggcggcac gatgcggctg 1320 
acgctggccc atgccaccta tggcaaggac 1380 
gaattcaaca atcactacct caagacgctg 1440 
tcgctggacg gccgcctggt cgagatggtg 1500 
tgccagttcc atcccgagtt cacctccacg 1560 
ttcgtccgcg ccgcccgtgc gcgcagcgaa 1620 
caacca .1656 



ttcgaactct gcggctttcc ggtcggtctg 60 
tgcgtgatcg aaaccgagca "gctggcgctg 120 
gacggtctgg gcatcccatt catctacaag 180 
cacgcaagct accgggggcc tggcatggaa 240 
cgccagatcg gggtgcccgt gctgaccgac 300 
gcctcggtgg tggacgtgct gcagaccccg 360 
cagaacgtcg ccaacacagg caagccggtc 420 
tgggacatga agcacgtcgc cgccaaggcg 4 80 
tgcgaacgcg gggtctcctt cggttacaac 540 
atcatgcgcg agaccggctg cccggtggtc 600 
ggcggccagg gcaccgcttc cggcggccag 660 
gcggtggcgg tgggcatctc gggcctgttc 720 
ctgagcgacg gtcccaattc ctggccgctg 780 
tcgaccctcg accgcacagt caaggcgagt 840 

849 
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<210> 182 
<211> 1356 
<212> DNA 
5 <213> Methylococcus capsulatus 

<400> 182 

atgacatcgg cgtccggaat gcgccttctc gtgccgtcgt cccgaacgcc ccaacacata 60 

cccactggtg atcccatgag caagatcgtc gacatcctgg cccgggagat tctggactcc 120 

10 cgcggcaatc cgaccgtcca ggcggaagtg atcctggatt cgggcgcgga aggtagcgcc 180 

atggttccct ccggcgcctc caccggcgcc cgcgaagcca tcgaactgcg cgacggcgac 240 

gcctcacgct atggcggaaa aggcgtactc aaagccgtgg agaacgtccg cggtccgatc 300 

aaggccgcac tgaccggcat ggacgccgcc gaccaggcgg ccatcgaccg gcgcctgatc 360 

gagctggatg gcagtgacaa caagggcgtg ctcggcgcca acgccatcct ggcagtgtcg 420 

15 . ctggcgaccg cccacgctgc cgcggccgac gcgaaaaagc cgctgtacgc ctacctcaac 480 

cgcagcggcg aattcctgct gccggtgccg atgatgaaca tcatcaacgg cggcgcccat 540 

gccgacaaca gcatcgacat gcaggagttc atgatcctgc cggtgggcgc gccgagcttc 600 

cgcgaagccc. tgcgctacgg cgcagaagtg ttccacgccc tgaagaaagt gctgtcggac 660 

cgggggctcg ccaccggcgt gggtgacgaa ggcggcttcg cgccgaacct gccgtccaac 720 

20 gaagcagcca tcggcatcat cctggaagcc atcgaaaagg ccggctaccg gcccggcgag 780 

gacatctgcc tgggtctgga cgtcgccagc tcggagttct attcggacgg catctacact 840, 

ctagcttcgg aaggcaggcg gttcacctcg gaagagttct cggaccatct ggccgcctgg 900 

gtcgacaagt accccatcgt cagcatcgag gacggcatgg cggagaacga c'tggcacggc 960 

tggggcatcc ataccgacag gctgggccga cgcatccagt tggtgggcga cgacctgttc 1020 

25 gtgaccaacc cggccatcct caaacagggc atcgaagccc ggatcgccaa ttcgatcctg 1080 

atcaaggtca accagatcgg caccctgacc gaaaccctgg aagccatcca tatcgccagg 1140 

aaggccggct acacg.tctgt cgtgtcccat cgctcgggcg aaacggaggg caccaccatc 1200 

gccgacatcg ccgtcgccac ctgcaccggc cagatcaaga ccggctcgct cagccgctcc 1260 

gatcgcatcg ccaaatacaa ccggctgctc aagatcgagg aagagctggg tgacaaagcg 1320 

30 cgctacggcg gccgcggcgc cgtcaaaaac ctggcc 1356 



<210> 183 
<211>348 
35 <212> DNA 

<213> Methylococcus capsulatus . 

<400> 183 

atgtccgtca ccatttacca caatccgcgc tgcagcaagt cgcgggaaac cttgaaactg 60 ' 
40 cttcaacagc ggggcatcga accggtcatt atcgaatatc tgaaaacccc gcccgacgcg 120 
gcgagcctgc gtgaactggt aaggctcctg ggaatctcgc cacgccagtt gctgcgcaaa 180 
ggcgaggcc.c cgtacaagga tctggggctg gcgaatccgg agctcgacga cgaaacactg 240 
atcgaagcca tggccagcca tccggtactg atcgagcgcc cgatcgtcgt ggccaacggc 300 
aaggcagcgt tgggccggcc acccgagaac gtactggcca tcctcggc 348 

45 

<210> 184 
<211> 768 . " * 
<212> DNA 
50 <213> Methylococcus , capsulatus 

<400> 184 

gtgtggatcc cgaatcagac tgcagcattg gagcttcgaa ttcccatgat cgaccttcat 60 
tgccatctgt tgcctgccat cgacgacggt ccggagagtc tggcccaggc cgtggagctc 120 

55 gcccggctcg cggcggacag agggattcgg cggtcggtgg tgacgccgca tatccagccg 180 
ggctgctggg acaacgatca ggccggcatc gagcgtgtct tccgggcgtt tcaggcggaa 240 
ctggaacgcg aagggattcc gctcgaagtc ggaatggcgg cggaagtccg tgtgtgcgcc 300 
gagatcatga gcctgctggc gcaggaccgg attcccttcc tcggcgagta ccggggcaag 360 
cgggtgatgc tgctcgaatt tccccacgag cagatccccc cgggcaccga cgcgctggtg 420 

60 cgctggctga tgaagcgcga catcctgccg atgatcgccc atccggagcg gaacaaggcg 480 
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gttctgcgcg acttcagcaa 
accgccggtt cgctggccgg 
ctcgaggaag gctggatcac. 
cccaatctgg aggaggggcg 
5 aggctggttg tcgacaaccc 



gatattccct tatgtggaaa 
gcagttcggc gagcgttgtg 
ggtgttggcg tccgacgcgc 
ggaggtggtc gagcgcgtgg 
gagcgaaatt ctcggattgc 



tggaatgcct gttccaggtc 540 
aagaaagggc gctccagttc 600 
acaacgtgaa acatcgccct 660 
ccgggccgga agtggcgagg 720 
gtactcaa 768 



<210> 185 
<211> 2211 
10 <212> DNA 

<213> Methylococcus capsulatus 

<400> 185 

atggctcgca agccgtctcg agggattgcg gcagaagctg gccgagtccg aacgccgcct 60 

15 gcaagcgtat ctcgagaacc agaaactcgt ggacatcggg aacgcttcgt cttcaggggg 120 
agcgtcttcg ggggtgtcgt ccctgagcgc cagccagttg agcgacttga atgcgaagta 180 
cgtcgaagcc agaaaggcgc gtctggaagc agaaacggct tacggtcaga tcgccggcct 240 
tggcggccag gtgcccgaca acatcgaaag catgccggcg, atctacggcg acgaaacggt 300 
gcgcgatctc aagcagcagg. aacacgaggc gctgacgcgc gtcaacgagt tgtccagccg 360 

20 ctacggcgcg cagcatccgg agcgggtgac cgcggagacc catctcgaat cggtacgaac 420 
cgcgttgaag aagcagatcg ccagcgtggc cgcccggctg aagcagcaga tcgcggtcgc 480 
gtatgccaac gagaatgcgc tggccggcca gatcgacggg ctcaagaacg aattgcaggg 540 
. gattgccagg aaagaaagcg tatatcgcga attgcagcgg gaggtgcagt ccaaccgcga 600 
gctttacgag atgtttttca agcgcctcaa ggaaacttcc gaggcgggcg acctgcagcc. 660 

25 ctccaatgcc cgcatcatgg acgccgcgat tctgcccagg gtgccggtga agccgaacaa 720 
gaaactgggc gtgaccatcg cttttttcct ttctctgatg gccggaatcg gcctcgcctt 780 
cctgctcgat ttcatggaca agtcgttccg gagttcgggc gagatggagc agaagctggg 840 
gctccccttg ctgggcctgg tgcccctggt gacccagaag cagaagcgag gcgtcaagga 900 
agatgtgtca aaggtcttcc tggaagatcc gcgcggcagt ttcgcggaat cggtgcgcac 960 

3 0 gattcgcacc ggcatcatgc tttccgcgct ggacgatccg cgcatgagca tcctggtgac 1020 
gtcctcgctg ccgggcgaag ggaagtcgtc gatttcgatg agcctggcct atgccctggc 1080 
ccagctcaat tccagggtgc tggtcgtgga ggcggatctg aggcggccca atctggccaa 1140 
gcgctgcggc ctgtccgcga agatgcccgg tctttcgaac ctggtggtgc agacggcgac 1200 
cctggaggag tgcatccacc attacgacgc gggcaacatc gatctgatgc cggccgggat 1260 

35 cattccgccg aatccgctcg agctgctgtc ttcccaccgc ttcgccgaag cgatggccgc 1320 
actcgagagc gagtacgacg cgatcatcct cgacgcgccg ccgatgcagc cggtgagcga 1380 
tgcgctggca ctgtcccggc tggtccggtc ggtgatctac gtggtccagg cggaaaaaac 1440 
gccggtgcac atggcgcgtt cgggcatcga ccggctgcgc aaggttcgtg. cgccgctgac 1500 
cggcgtggtc ctgagccagt tgaacctgga aaaaagccgg cgcggctaca gcagctatta 1560. 

4.0 ctacagcgac tattattatg ggagttacaa gcaggaaggc gcccagtaat agggaacggc 1620 
gacctcggtt gtgtggatcc cgaatcagac tgcagcattg gagcttcgaa ttcccatgat 1680 
cgaccttcat tgccatctgt tgcctgccat cgacgacggt ccggagagtc tggcccaggc 1740 
cgtggagctc gcccggctcg cggcggacag agggattcgg cggtcggtgg tgacgccgca 1800 
tatccagccg ggctgctggg acaacgatca ggccggcatc gagcgtgtct tccgggcgtt 1860 

45 tcaggcggaa ctggaacgcg aagggattcc gctcgaagtc ggaatggcgg cggaagtccg 1920 
tgtgtgcgcc gagatcatga gcctgctggc gcaggaccgg attcccttcc "tcggcgagta 1980 
ccggggcaag cgggtgatgc tgctcgaatt tccccacgag cagatccccc cgggcaccga 2040 
cgcgctggtg cgctggctga tgaagcgcga catcctgccg atgatcgccc atccggagcg 2100 
gaacaaggcg gttctgcgcg acttcagcaa gatattccct tatgtggaaa tggaatgcct 2160 

50 gttccaggtc accgccggtt cgctggccgg gcagttcggc gagcgttgtg a 2211 



<210> 186 1 
<211> 1770. 
55 <212> DNA 

<213> Methylococcus capsulatus 

<400> 186 

gtgtctggcc ggtacccgct cttcaaggct gatgtagctg aacatc^ccc cttggaagtt 60 
60 ctgtgtgcct ctcatcttcg gtgtctgctg tctcgtcgtc gccgccgctc acatggtacc 120 
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ggcagcacgg gcggctgcgg gggagttttt caacggcctg ctagatggct cgcaagccgt 180 

ctcgagggat tgcggcagaa gctggccgag tccgaacgcc gcctgcaagc gtatctcgag 240 

aaccagaaac tcgtggacat cgggaacgct tcgtcttcag ggggagcgtc ttcgggggtg 300 

tcgtccctga gcgccagcca gttgagcgac ttgaatgcga agtacgtcga agccagaaag 360 

5 gcgcgtctgg aagcagaaac ggcttacggt cagatcgccg gccttggcgg ccaggtgccc 420 

gacaacatcg aaagcatgcc ggcgatctac ggcgacgaaa cggtgcgcga tctcaagcag 480 

caggaacacg aggcgctgac gcgcgtcaac gagttgtcca gccgctacgg cgcgcagcat 540 

ccggagcggg tgaccgcgga gacccatctc gaatcggtac gaaccgcgtt gaagaagcag 600 

atcgccagcg tggccgcccg gctgaagcag cagatcgcgg tcgcgtatgc caacgagaat 660 

10 gcgctggccg gccagatcga cgggctcaag aacgaattgc aggggattgc caggaaagaa 720 

agcgtatatc gcgaattgca gcgggaggtg cagtccaacc gcgagcttta cgagatgttt 780 

ttcaagcgcc tcaaggaaac ttccgaggcg ggcgacctgc agccctccaa tgcccgcatc 840 

atggacgccg cgattctgcc cagggtgccg gtgaagccga acaagaaact gggcgtgacc 900 

atcgcttttt tcctttctct gatggccgga atcggcctcg ccttcctgct cgatttcatg 960 

15 gacaagtcgt tccggagttc gggcgagatg gagcagaagc tggggctccc cttgctgggc 1020 

ctggtgcccc tggtgaccca gaagcagaag cgaggcgtca aggaagatgt gtcaaaggtc 1080 

ttcctggaag atccgcgcgg cagtttcgcg gaatcggtgc gcacgattcg caccggcatc 1140 

atgctttccg cgctggacga tccgcgcatg agcatcctgg tgacgtcctc gctgccgggc 12 00 

gaagggaagt cgtcgatttc gatgagcctg gcctatgccc tggcccagct caattccagg 1260 

20 gtgctggtcg tggaggcgga tctgaggcgg cccaatctgg ccaagcgctg cggcctgtcc 1320 

gcgaagatgc ccggtctttc gaacctggtg gtgcagacgg cgaccctgga ggagtgcatc 1380 

caccattacg acgcgggcaa catcgatctg atgccggccg ggatcattcc gccgaatccg 144 0 

ctcgagctgc tgtcttccca ccgcttcgcc gaagcgatgg ccgcactcga gagcgagtac 1500 

gacgcgatca tcctcgacgc gccgccgatg cagccggtga gcgatgcgct ggcactgtcc 1560 

25 cggctggtcc ggtcggtgat ctacgtggtc caggcggaaa aaacgccggt gcacatggcg 1620 

cgttcgggca tcgaccggct gcgcaaggtt cgtgcgccgc tgaccggcgt ggtcctgagc 1680 

cagttgaacc tggaaaaaag ccggcgcggc tacagcagct attactacag cgactattat 1740 

tatgggagtt acaagcagga aggcgcccag 1770 

30 

<210> 187 
<211> 507 
<212> DNA 

<213> Methylococcus capsulatus " 

35 

<40p> 187 

ttgttgtttg tcgcttcgtc attcttgagc ctgttgcatg cggaggacaa ggtgtccggt 60 

tacaggctcg gtccggacga cctgatcaag atttccgtcc tgaacgagcc caatctcagc 120 

atcgaagcga ggctcagcga tgcgggtacg. gtttcctacc cgtttctggg cgagattcac 180 

40 atcaagggga agactcccgg tgaagtggag cgtctcatca cggatggtct caggggcgcc 240 

tatctggtcg atccgaaagt gaacgtcagc gtgctggaat accggaaata ttacatcggc 300 

gggcaggtca agcaccccgg cgcatatccg tatcagcccg ggctgacggt agggaaggcc 360 

gtggctcttg ccggcggctt cggcgagctg gcctcccggg acatcgtgat cctccgcgag 420 

gacgatcctg cgcagccgca gctcgaggcc gacgtgatga cgccggtgca tccgggggac 480 

45 gtcataacgg tagaggaaag cttcttc 507 



<210> 188 
<211> 138 
50 <212> DNA 

<213> Methylococcus capsulatus 

<400> 188 

atgcccgaac tgcccgaagt cgaaaccacc cgccgcggca tcgctccgca catcgccggc 60 

55 tggcgaatcg tcaacctaag ggtgaaggga gccccgctgc cctggcccgt acccgccgat 120 
ctgggggggg taggtagg 138 



<210> 189 
60 <211> 1545 
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<212>. DNA 

<2X3> Methylococcus capsulatus 
<400> 189 

5 atgctgttca actcctacga attcctgttc ttttacctgc cgacggtgct tgccggcttc 60 

tatgccctgc ggcggcaccg cagcgatctt gccctcgcct ggctggcgtt ggcttcgctg 120 

ttcttctacg gttggtggaa tccgaagtat gtcctgctgt tgctggtttc cgtcggtttc 180 

aattttctcg ccgggcgcca catcagtctg atgccgcaag ggtcgaaggc gcgacgttgg 240 

ctgctggccg gttccatcgc cgtcgacctc gtcgtgctgg gctactacaa atacgccaat 300 

10 tttttcgtgc gcgccgtgaa cgatctgtcc ggcgcccact ggggtttcga ggagatcgtg 360 

ctgccactgg gcatctcctt cttcaccttc acccagatcg ccttcctggt cgatgcgtac 420 

cggggtcggg cgcgggaata ccgtttcgtg ccttatcttc tgttcgtcac gtattttccc 480 

cacctgatcg ccggtcccgt cctgcatcac ggcgagatga tgccgcagtt ttcccgggac 540 

ccgggtggcc gacggatcgc cgacgatttc gccacgggat tcaccctgtt cctgtttggt 600 

15 ctgttcaaga agacggtgct ggccgacggc atcgcgcccc atgcccagca gttgttctcg 660 

gcggcgcaga gccagccgcc gatgttcctg gaaagctgga caggcgccct cgcctatact 720 

ttccagctct atttcgactt ttccgggtat tccgacatgg cgatcggcct gtcgctgctg 780 

ttcggaatcc gtttgcccgt caactttgat tccccctaca aggcgacgga catcgccgat 840 

ttctggcggc gctggcatat gacgctgtcc cgtttcctgc gggactacct ctacatccca 900 

20 ctgggcggca accgctgtgc gccctggcgg cacggcctga acctgttcgt caccatggtg 960 

ctgggcgggt tctggcacgg cgccaactgg acctatctgg cctggggcgc gctccacggt 1020 

acttacctcg tcatccatca cggctggcgt agcttgcggc ggcgcgcgcg atggggtgcc 1080 

gaccccgctt cccgcccggc gcgctgggcg gggagactcc tcaccttcct cgccgtggtg 1140 

ttcggctggg tgttgttccg ctccgacagc ctgacgaccg ccgggggcat cttgcgcggc 1200 

25 atgttggggc tgaacgggtt ggcgctgccg gccgggttga aagacggcgc gttgggcgac 1260 

tacctggcgg cggaaggctg gaagttcagt gagtcgccgt tgctgcacgg tgccgggccg 1320 

gtgctatgga tcgcggtctt gttgctggtt tccgtagcca tgcccaacac caacgaaatc 1380 

ttcgcccgct tccggcccgg cctgaacggc gccagagtcg gttcgcacga agcgaggttc 1440 

tggcagtggc ggccggatcg ggcctgggcg ttgctgagca tcgtcgtcgg ggtggccgcg 1500 

30 gtgtgcgcga tttccgggct gagcgaattc at t tact tec agttc 1545 



<210> 190 
. <211>1554 
35 <212> DNA 

<213> Methylococcus capsulatus 

<400> 190 

atgctgttca attcctaegg attcattctt ggatatctgc ccctcgtgtg gggcggtttt 60 

40 ttccttgtcg caagacacag ccgtaagctg geegctttgt ggctcgccgc ggcatcgctg 120 
ttcttttatg gctggtggaa tgtcaaattc gttccgctgc tgctcgcgtc gategcatte 180 
aattacgcaa egggctatge categggcat gcgcgcgatc ccaggacggc gaggtatctg 240 
ctggccgccg gtategtege ggacttgatg ctgcttggcg tattcaagta cgccaatttc 300 
tttatcgaca gcatcaacga tctttttggt ctgaacatcg aggeggcaaa gattgtcctg 360 

45 cccctgggaa tatcattttt tacgttcact cagattgett atetegtega tgtatttege 420 
ggtatcgeca aagagtacga tttcatccac tatgtactgt tegtaaccta 'ttttccccat 480 
ctcatcgcgg ggeccatatt gcatcacaaa cagatgatgc cgcagttcgc atcggcctcc 540 
atetategge egcagtatte gaacgttggg atagggttga ccctgttcac gateggtctg 600 
gecaagaaag tcctgctggc cgactccttc ggggagtatg ccgaccccgt attcgccgcg 660 

50 gcaaaggacg gcttcgagcc gaaattcatc atggcctgga ccggggcgtt ggcttacacg 720 
ttccagttgt atttcgattt ttcaggatat tccgacatgg cggttggtct gtcgcggatg 780 
ttcggcgtcc agctccccct gaatttcaat tcgccctaca aggcctggaa cgtcatcgag 840 
ttctggcggc gctggcacat gacattgtcg gcctttctgc gggattattt gtacattccg 900 
ctgggaggca accgtctggg aceggegaga cgccatgtga acctgatgat cacgatgetg 960 

55 ctgggcggat tgtggcacgg cgccaattgg aegttegteg tetggggegg attacatggc 102 0 
tcgttcctgg tegtgaatea tgcctggcac gcgctgcgca ggaggttcgg atttcccccg 1080 
ggegagcegg tegggatgge aagggtggca ggggttctgg tcacgttttt ctgcgtggtc 1140 
atcgcgtggg tcatgttccg ageggattec ctgacttccg gccttctcgt agecaaggge 1200 
tgcgtgggtt tgtceggact ggcagtatcg caaaagctgg agggcattgg agagatattg 1260 

60 cggagccacg gggtgaatac cgcaaacggg ctegtattea cgggctggtt cgaaggcaat 1320 
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gccgcgctga atcttctggg gggcgtgaaa atcactttgc tggcgcttac cggatttctg 1380 
ctgatttggg ggtttcccaa cagtcagact ttgatactgc ccgagttcag gaaagaccat 1440 
cgtgttctat cccatccgcg cttcacgttc tggctcgcac tcacttccgg ttgcatggcg 1500 
gccgtggcac tgtccagcat cagcaaaata agcgccttct tgtattacca attc 1554 

5 

<210> 191 
<211> 1029 
<212> DNA 
10 <213> Methylococcus capsulatus 

cgacccgcgt cgccgagcac ggacacatca tcgaatccgc cggactccgc 60 
tgcagctgtc gcggcgcagc aggaatcctt tgaccgaagc ccggctgatc 120 
tgggattgta ccggcgcgag cgcccggaca tcgtccacca tgtcgccatg 180 
tctatggctc gctcgccgcg cgcctgaccg gccggcgcgc cgtggtcaat 240 
gcctcggttt cctgttcact tcggaccgcc cgagcgcgag gctcctgcgc 300 
aggccgcctt ccggcgcctg ctgaatgccc cggtctgccg gaccatcgtg 360 
acgacctgcg tcagctcacc gacgacggcg tggtcgaacc . cgaacgcatt 42 0 
gcggctcggg cgtggatttg gcgaaattca cgccgagccc cgagccggaa- 480 
tcgtggtgct gccggcccgg atgctgtggg acaagggcgt gggcgaattc 540 
cccggcggct gcgcgaggca gggatacggg cccgcttcgc cctggtgggt 600 
cagaaaaccc ttcggccata gcggaagcgc agttacggga gtgggaacgg 660 
tcgagtattg gggatttcgg agcgacatgc cgcaagtgct cgcgcagtgc 720 
gcctgccgtc ctaccgggaa ggactcccgg tatccctgct cgaagccgcc 780 
gggccatcgt caccaccgac gtgcccggct gccgggaggc ggtccgccac 840 . 
gactgctggt tccacgcggc gatccggcgg cgctcgccgc cgccctcagc 900 
ccgacccggc aacgcgccgc gtaatgggca cacgcggcag ggcccgggcg 960 
tttccctgga gagcgtcgtg gcccagacgc tgtccctgta ccacgagatg 1020 

. 1029 



<213> Methylococcus capsulatus 
<400> 192 

atgagaattc tggtcacggg cgccaacggc ttcgtcggac gccacctgac ggccctgctc 60 

40 gtcgaccagg gacattgggt caccgccgcg gtccggcgtg aaggcgcagc gccgccgacg 120 
agtatcgccg agatgcgggt cgtcggcgac atcggaccgg acaccgattg ggatggcctg 180 
ctcgagggcg tcgacgcggt gatccatctc gccgcccggg tccatgtcat gcgcgaaacc 240 
ggtcccgccc ctctgagccg gttccgccaa gtcaacgtgc tcggcacgga gcgcctcgcc 300 
cgggccgccg cgcgcaccgg cgtcagacat ctcgtctacc tcagctccgt caaggtccat 360 

45 ggcgaaacca gcccgagcgg ggctcccttc accgaagcca tggcaccggc gccggaagac 420 
gcttacggga tctccaaatg ggaggccgaa cgggcgctcg ccgaaatcgc ggcagaaacc 480 
gggctgggcg tgacggtgtt ccggccgccg ctggtctatg gtcccggcgt ccgggccaat 540 
ttcgggcggc tggtcgaagc ggtgcggcgc ggcgttccgc tgcccttcgg cgccgtgcag 600 
. aaccgccgca gcctggtcta cgtcggcaac ctggccgatg cggtcgccac cagcctgctg 660 

50 agggccgatg ccatcggcca gaccttcctg gtcagcgacg §cccgcccct ttccacggcg 720 
gaactggtcc ggagcatcgc ccgggcaatg caccgcaaac ccaggctgct gtccattccg 780 
ccggctctgc tgcgggtgac cggcgcactg accgggaagc gcgccgaaat cggccgtctg 840 
ctgggcgatc tcgccgtcga cgactctctt ctgcgcagcc gcctcgcctg gcagccggcc 900 
tacgggctgg aggaagggct cgcagcgacg gttcggaaga cgcccgcacg ctcccgcggg 960 

55 gtgcatcgga ta. 972 



<210> 193 
. <211> 1764 
60 <212> DNA 



<400> 191 

gtgagcgtgg 

ctgatcccgc 

15 gcggacctgg 
aagccggtga 
gcgctgaccg 
ccgctggtcg 
gaaaatcccg 

20 cgcctgatcc 
ggtccgccgc 
gtggaagccg 
cagcgcgacg 
tcgggcgtgg 

25 aacatcgtct 
gcctgcacgc 
gagtacaacg 
cgcctcatcg 
gaagaagaat 

30 ctggcacga 



<210> 192 
<211> 972 
35 <212>. DNA 
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<213> Methylococcus capsulatus 
<400> 193 

atggcatcgt tgctgctggc tgcagcggcc atctcgagtg gggcggcgga tgcgccggtt 60 
5 tcgatcgtcg tcatgttcga aagcgatgtc gaccgggatg agctcggggc ggtgagcgcc 120 
gccgagcttg gtcggctgca ggcggacacc ggtttggatt tcgaatgggt ggggaatacc 180 
cggaccaacg cgaggatttt ccggacgccc gctgcgttga cccgagatga ggcgacggcc 240 
ctggcacgaa ggatcggtgt catggagggc gtgctgtggg ctgccgtcga agccgggcag 300 
ggcacggtat atgcccggtc ggccttgccc gccgttgccg gtatcgagga cttcatcatc 360 

10 agattcaaac gcggggctgg ctcgctgccg ctgcatgtcg cgaaactctc ggccgtcgcc 420 
ggcgcaggtc tggtcccgac atcggaaacc gtaggcacgg cgcaggtgta ccgcctcctt 480 
cgtccggtga gcctgacgga ggcgggcgag atcgagcggc gcctcgaagc cctgccggag 540 
gtgcgctatg ccgatccggt gacacgcctg aaggcccagg cgaccgtcga gccggtcacc 600 
cccagcgacg aatatttccc ccagcagtgg catcttcaga gcggtcccgg ggcggttgcc 660 

15 ggctcggcca atgtgcaggc cgcctggtcg ctcatccggg gggcgcccga aatcacggtt 720 
gccgtgctgg acagcggcgt cctgttcgcc ccgacccatc ccgacctcga aaaccggctg 780 
gcataccgga atgcggagaa aaccgtgatc gtcggctggg acatgatccg gaatccgaga 840 
ttcgcgcggg acggcaatgc ccgcgacaaa aagccgaagg acgagggcga ctgggagacc 900 . 
gtgggctggt gcgggaaaga ggatggaaga cccgtgcctt cggagttcaa gcctgccgaa 960 

20 tggcacggca gccacgtcgc cggcatcatc ggcgccgtca ccgacaacgg. tatcggtgtg 1020 
agcggcgtcg actggttcgc ccgcatcgaa cccgtgcggg tgctcggccc ctgcgatggc 1080 
aacgccaaag acatcatcca ggggatatgg tgggccgccg gcaagaaagg ggtgggagga 114 0 
acccagccga atcccaggcc ggcccatgtc atcaacatga gcctggggcc cgatgcgccc 1200 
ggttcgggac cctgtccgga cgccatgcag gaagccatcg actacgcgct ctcgcgcaac 1260 

25 gccgtggtcg tcgtatcggc gggcaatgaa aaggacgata cccgcaacta tgcgccggcg 1320 
aattgccgcg gcgtgatcgc agtcagtgcc gtggggccgt ccggcgacct ggcctcgtac 1380 
agcaatttcg gggcggaggt cgccgtcgcg gcgcccggcg gagacaccgg cgcgaatggc 1440 
gaacgtccgc aggacggcat cctctcgacc ctgaatacca gccggaagcg gccatccgcc 1500 
gagggcatgt cctatggggc gatggacggt accagcatgg cggcgcccgt ggtttccggc 1560 

30 gtcgtgtcgc taatgctggc cgcggatacc gagaaaaagc tcgatccaca acggatcgtg 1620 
gccatccttc gggacacggc gcggccgttt ccggaaggtt cacggtgcgc caccgagctc 1680 
gagggacggt gcggagcggg gatcgtggac gcctatgccg cggtgaaggc tgcgatgtct 1740 
cagacgatcg gcccccgtgc gcaa 1764 

35 

<210> 194 
■ <211> 1740 
<212> DNA 

<213> Methylococcus capsulatus 

40 

<400> 194 

atgttgctgc ggctactcaa aaacctctgc tctccgggca gagcgggcgt tttgcgggaa 60 
acggaggccg acgaagcccc gccgtccgga atggttcgtc gcagttccga tgatgcggaa 120 
tccgtcgcct ccggtgaggc ggggatcgac cggcttcatc agcagatcga gcaagctttg 180 

45 acggcgggcg atctggccct tgccgaaaga tgctgccgga aagctctgga actgcagcct 240 
gatgcggccc tgacccgtct ccatctcgcc aggatcaggc tcgctcaaag 'gcgtctggcg 300 
gaagcctcgg aatgtctgga gcgggccgaa cactcgcccg gcctcgacgc gaaaaccctc 360 
aaccgcatcg ggatcgtctg gctggacctg gacgactgcg cacgagcgga gacatgtttc 420 
cgttcggtcc tggccaggga cgacgcccat gcctacgcct ggtgcaatct ggggatcgcc 480 

50 ttgcagcgca aaggcgacct cggggacgct ttgacatgtt ttcggcgcgc tttggaactg 540 
aagccggatt tcgccgaggc catgcataat tgcgggctgc tgctgagaga cctgggcagg 600 
cccgcggaag cgctggagat actcgaacgg gctttgtcgc tgaagccggg gtttgcgttg 660 
gcccagacca atatcggtgt cgtgctgcag gacttcggca agttcgacga tgcgatcgca 7.20 
gccttcgatc aggcactgga gatggagccg cagtgcggcg acatccatct gaccaaagcc 780 

55 cacctgctgc tttcggtcgg gcgtttccgt gaaggctggg aggaacagga atacaggcgt 840 
ctggctccgg agtttccacg cgatcgtttc ccgttccccg aatggaaagg ggaggacctt 900 
gccggaaaaa acctgctggt ctgcgccgaa cagggaatcg gcgatgaaat catgttggcc 960 
ggctgctttc cggatctgtt tgcaagaggc ggccgctgcg tgatcgaatg cgatccccga 1020 
ctcgaaactc tgtatcggcg ttcttttcca caggccgaat ttgccggtaa aaggttcaaa 1080 

60 aatccggaca cctggctgga agcattccac cccatcgacc tgcaaatacc cctaggcagc 1140 
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cttccccggt ttttccgcaa cgaagtttgc 
gccgatccac ggcgtgtcgg acgctggaaa 
aaaatcggct tgtcatggcg aggcgggacc 
cccctggaaa tctggttgcc gatattacgg 
5 tataccgatt gccggtccga actggattca 
tcctggcgcc agatcggaag cgatttcgag 
ctggtcgtca gcgtctgtac ggcggtcgtc 
tgggttctgg taccgagttc gccgggctgg 
tggtacccgg cagcccgctt gttccggcag 
10 gccgaagtag gtaatgaact cgcatgtatg 



gagtttccct tccattccgg ctatctgacg 1200 
gaacgactcg ccgcactggg gccggggttg 1260 
agcagaacca atgcgtattt acggtcgata 1320 
ctgagggagg cgcatttcgt aagccttcag 13 80 
ctccactcac gccatggcat tcggattcat 1440 
gaaacggccg ctttggtcgc cagcctggat 1500 
catctggccg gcgccctggg agtaccggtg 1560 
cggtacgggc gcgagggatc acgcatgccc 1620 
gtgaagccac tttattggga accggtcatg 1680 
acgaccgtat catcaccccg tgaatttatc 1740 



<210> 195 
<211> 972 
15 <212> DNA 

<213> Methylococcus capsulatus 

<400> 195 

gtggctctga tcgtagacgg cggccagcct ctggaaatcg acgtgcgtat agatctgggt 60 

2 0 cgtggccaac gtggcatgac cgagcagctc ctgcacggcc cgcagatcgc cgctggcctc 120 

cagcatgtgg ctggcgaagg aatgccgcag catatgggga tggacccgtt cggacagccc 180 

caacttcgca cgccagcgtt ccagccgcat ttccaccgtg cgcggggcga tgcgccggcc 240 

ctgccggctg agaaacagcg ctggctgccc cgcgccggtc aggacgcgac gggcttccag 300 
ccaggcaccg atggcttcga gcgccttggc gccgaccggc acgtagcgtg. ccttgccgcc 360 

25 tttgccctta cggacgaaca cgctgccggc gccgaaatcg acgtcgacga catccaaccc 420 

caccagttcg ctcaagcgca ggccggacga ataaaacaac tcccacatcg cccgatcacg 480 

ggtctccagc cgatcgtcgg cgggcgcatc gagcagcccg gcgaccgcat ccacatcgag 540 

cagacgcggc agccggcgtc cactcctagg cgggcgcaca gcccgcgccg ggttgacatc 600 

caacagccgt tttttcagca gatcgtcgaa aaacccgcga atggcggcca gaagccgctg 660 

30 aaggctccgg gccgacaact caccccgatg atgccgggtg ccgacatagg cccggatcct 720 

■ ggctgcgtcg acgtccgccc .agccagcgag gttcaccgaa tcgcagtacg catggaaggc 780 

gcaaaggtcc cgccggtagg ccgcgtgcgt gtgtctggac gcccgccgcg ccagccggtc 840 

cagataatcg tcgagctgct cgagggaatc cggcgccacg gtgcattcag cgctcgcggt 900 

cgatcagggc gacgagacgg gcggcgacga tttcccccat ctgcaccagg aacagattgc 960 

35 ccatctccgg ag . 9 72 



<210> 196. ... 
<211> 825 
40 <212>. DNA 

<213> Methylococcus capsulatus 

<400> 196 

atgctgcgtt tcaccaagat gcaggggctg ggcaacgact tcgtcgtgat cgatgccatt 60 
45 catcagacag tgaacctgga tgaggcggca ttgcgccggc tggccgaccg gcattacggc. 120 
ataggctgcg accagatcct gctggtggag ccgccggctt ccgacgaggt -ggatttccgc ' 180 
tatcggattt tcaacgctga cggcggagag gtctcgcagt gtggcaatgg cgcgcgctgc 240 
tttgcccgct tcgtgcgcga gaaggggctc atcgaccgcg acgagatccg ggtggaaacc 300 
gcggccggcc gcatggtcct gtggctggag gcgggcggtg aagtcagggt cgaaatggga 360 
50 gtgcctcgcc atgcgcctgc cgaggtcccg ctgctggcgg atcgggagcg gtcggtctac 420 
acggtgaacg tcgagggcgt ggactggcag ttcggcgcgg tctccgtggg caatccccat 480 
gcggtgatca cggtagccga tgtcgacgag gcgccggtgg cgcgcgtcgg cacggtgctg 540 
gaacggcacg agctattccc cgaacgcgcc aacatcggtt tcatgcaggt cctggatctg 600 
catcatgcgc gcctcagggt ctatgagcgt gggacggggg aaaccctggc ctgtggcagt 660 
55 ggcgcctgtg ccgccgcagt ggtcggcata ttgcagggga cgctggaaag tcccgtgcgc 720 
atcgacctgc cgggcggcac gctgcggatc ggctggcagg gaagggggac gccggtttac 780 
ctgagtggcc cggcagttac cgtgttcgag gggaggatgg caaca 825 



60 <210> 197 
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<211> 1245 
<212> DNA 

<213> Methylococcus capsulatus 
5 <400> 197 

atggatcatt tcaattatcg tgacggcatc ctccacgtcg aggacgtccc gctgtccgcc 60 

atcgccgaac agcatggaac gccctgctac gtttactccc gcgccacgct ggagcggcac 120 

tggcatgcct tcgacgctgc gctgggcgac tgcccgcatc tggtctgcta tgccgtcaag 180 

gccaactcca acatcgccat cctgaatctg ctggcgcggc tggggtcggg cttcgacatc 240 

10 gtctcggtcg gcgagctgga acgggtattg gcggcaggtg gcgacccttc cagagtggtg 300 

ttctccggcg tcggcaagcg cgaggacgag ttggcgcgtg ctctggatac cggcatccgc 360 

tgcttcaatg tcgaggtggc cgaagagctc gaccggctcg accggctggc cggcgagcgc 420 

ggcgtcaagg cgccggtgtc gctgcgggtg aatccggacg tcgacgccgg cacccaccct 480 

tacatctcga ccggcctgag cgagaacaag ttcggcatcg aagtggaaga ggcgctcgtg 540 

15 cagtaccgcc gtgcggcgcg gatgcccaac ctggaagtcg tcggcatcga ttgccacatc 600 

ggttcgcagc tgaccagttc catgccgttc, atcgacgcgc tggaccgggt gctggcgttg 660 

gtcgctcggc tgcgcggcga aggcatcgcg atacgccacc tggacctggg cggcggcctg 720 

ggtatccgtt accgcgacga ggatccgccg catccgacgg aatacgccga gcagcttttc 780 

cgccggctcg gccgccacga tttcgaaatc ctgatcgagc cgggccgtgc ggtcgccggt 840 

20 aacgccggta tcttgctgac ccggctggaa tatctcaaag ccaatcagac caagcatttc 900 

gcgatcgtcg acgcggcgat gaacgatctg ctgcgcccgg cgctgtacgg tgcctggcag 960 

gagatcgtcc cggtcgcacc acgtaacgat gtggagtcgc acagctacga tgtcgtggga 102 0 

ccggtctgcg agaccggcga tttcctgggc aagtcgcgcg agctgagact ggtcccgggc 1080 

gacctgctgg cggtgcgctc tgccggagcc tacggtttca gcatgagttc gaattacaac 1140 

25 tcccggccac ggccggccga aatcctggtg gatggcagcg ccgtgtacct gatccgggag 1200 
cgggagaacg tggctcgact tttcgccggt gagcggctgc tgccg 1245 



<210> 198 
30 <211> 936 
<212> DNA . 

<213> Methylococcus capsulatus 
<400> 198 

35 ttggccatgt ggttcaagaa cctcgtcctc.. taccgattca ccgaagcctg caccctcacc 60 

gctgaacgac tcgaatacgc cctcgtggcc cgccgcttcg caccctgcgg cagcatggag 120 

ctggccgccg ccggctggca tccgccactg cgccgtgacg atctgccgtt ggtgcatgct 180 

. gccaacggct acctgatggt ctctctgctc aaggaagaaa aaatacttcc ggcctcggtg 240 

gtgaacgaag cgctggagga gcgggccgag gagatcgaag cacgacgcgg gacgccggtc 300 

40 gggcgcaagg agcgccgcga tctgcgcgac gaggtgttta acagcctgtt gccgcgcgcg 360 

ttcagccata cgcgcaggac ctatgcctat gtcgatccgc gcggcggatg gctggtggtg 420 

gacagcgcca gcgtcaagaa ggcggaggaa ctggtcagcc tgctgcggca gaccctcggt 480 

tccttgccgg tggcgccggt cgcgacgcaa ggccgtccgc cggcggtgat gaccacctgg 540 

ctgctggagc aggatctgcc gccggacctc gtcatcgaag acgagtgcga gctgcgctcg 60 0 

45 ccggaggaag agggtggcat cgtccgctgt cgccgccagg acctgtcggc gccggaaatc 660 

cgcaaccaca tcgatgcggg caaggaagtc gtgcggctgg cggtgagctg gaacgaccga 720 

ctgagcttta ccctggacga tgcgctggga atcaagaagc tgcgtttcct ggatgtgatc 780 

caggaacagg cggcggaaat cgacgcggcc gacgaagtgg agcgtttcga tgcggacttt 840 

gccatcatga cgctggaact gtcacaattt ctggcacggc tcgtcgaact cttcggcggt 900 

50 gaggccgtcc aacgaaccgt gatggcggac aataaa 936 



<210> 199 
<211> 1323 
55 <212> DNA 

<213> Methylococcus capsulatus 

<400> 199 

atgaacgcca tcaatcccct gatggccgac. cgcggcggcc ggttcaccga gcttcgccag 60 
60 cgtctgctat tcgtcgttgg agcgctgatc gtgttccgga tcggcgcgca tatcccgatc 120 
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cccggggtgg acccgaaggc tttggctgcc atgttcaatc aacagggcag ctcgatcctc 180 

gacatggtga acatgttttc cggcggcgcg ctgaaacggc tgagcatttt cgcgctcggg 240 

atcatgccct acatttcggc atcgatcatt ttgcagttga tgacgatcgt cgttccgaag 300 

ctcgaacagt tgaaaaagga aggcgaatcg gggcgaaaga agatcaacca atacacccgt 360 

5 tacgcgacgg tggtgttggc gtctttccag gccacgggcg tggcgatggc gctgcaaaat 420 

cagagcgcag gcggggcgcc catcgtcgtg tcccctggat ttcagttcgt tgccctcact 480 

gccatttcgc tcgtcaccgg taccatgttt ctgatgtggc tcggcgagca ggtgaccgaa 540 

agagggttgg ggaatggcat atccatcatc atcttcgccg gcatcgtggc cggtttgcct 600 

tcggccgtcg gcggaactct cgagctggca cgcacgggcg aattgggcgc gtttagtatc 660 

10 attggcatcg ccgccatcgc ggttgctgtg acatggctcg tggtattcgt cgaaaagggg 720 

caacggcgga ttacgatcaa . ctacgccaag cgtcaggaag ggcggcgtat gtatgcggcc 780 

cagaagagct tcctgcccct gaaactgaac atgtccgggg ttattccgcc gattttcgcg 840 

tcgtcgatca tcctgttccc ggcaaccctg gccggttggt tcggtaattc ggaaaagctg 900 

atatggttgc aggacatagc gagcacgctg tcgcccggac agccgcttta cgtgctctgc 960 

15 tatgcggcgg caatcatgtt tttctgcttt ttttacgctg cgttggtttt taattccaat 1020 

gagacggcag agaatctgaa gaaatccggt gcgtttatcc ctggaatcag gccaggtcag 1080 

cagaccgcga ggtatgtgga caccgtcatg acgcggctga cgctgatcgg gggcatctat 1140 

atcaccgcgg tatgcttgtt gccggagttt ttgatcgtat attggaacgt gccattctac 1200 

ttcggcggta cttcgttgtt gatcatcgtg gtcgttgtca tggatttcat ggcgcagata 1260 

20 cagacctatg tgatctcgca gcagtacgaa ggattgttga agaaaaccaa tattaacatc 1320 
agg 1323 

<210>- 200 
25 <211> 666 
<212> DNA 

<213> Methylococcus capsulatus 
<400> 200 

30 atggatcccg atttctggca cgagcgctgg cggcagaagc agacgggctt tcaccagaca 60 

caagtcaatc cgctgctcga gaccttctgg cctcgatgcg tcggtcctgc gcggcccagg 120 

gttttcgttc ccctctgcgg caagtccctg gacatggtct ggctgcggaa tcgggggcat 180 

tccgtactcg ggaacgaact cagccccatc gcggtcgacg agttcttccg ggaaaacggc 240 

ttgtcggcgg ttacgacacc gctcggaaac ggcttcgtcc gcgccgagag cggcgatata 300 

35 agcctgctgt gcggaaacta tttcgacttg actccggacc tcatcggcaa ggtcggagcg 360 

atctacgacc gggcagctct ggtggcgatg cccccggaaa tgcagggccg ctatgccgag 420 

caggtcttcc ggctgctgcc ggaaaccccg cccatgctgc tcattacgct ggaatacgac 480 

gccgaggaaa tgagcggccc gccgttcccc gtccctgagg aagcggtggt tcgcctgttc 540 

ggaccagcct accggatcga gctgctgtcg gcgcgcgatg cgttggaagg gaatccgcag 600 • 

40 ctgcgcgcca aaggattgag ccgcctgacc gaaaaggcct attggctgcg ggcccaggcc 660 



tcggcc 



<210> 201 
45 <211> 810 
■ <212> DNA 
<213> Methylococcus capsulatus 



666 



<400> 201 ; 

50 atgactgcac tgagttttac gctgaagtcg ccgctacggc agcggctgga cgcatctccg 60 

ctcgttccgg atcggctgtt gggcaaatca cccaaagaga tcgccacgtt ggacctgcag 120 

tacggcaacc gccggatcgc cgcggcagat ctgttcgaca ttgcagggga cgatgcggag 180 

tcggtccgca tttccggctc accgaagctc gatttcgctg gcagggggat gacacgaggt 240 

tcgctcatca tagacggcga cgcaggggct tacgtcggca tgcatatgaa gggggggcgt 300 

55 . ctgtgtgtgt ccggttcggc tggtctgtac gcagcgtgcg aactcaaggg gggtatcgtc 360 

gagatttgcg gaaatgccgg ggatctgctt gggagcgctc ttcccggcaa caaaaaaggt 420 

atgtcggaiag gcgtcgtgat cgttcgtggc gatgccggag accgtgttgg cgatcacatg 4 80 

cgccgcggtt cgattttgat cgaaggtaat gccgggatgt atctcggcgc acgaatgacg 540 

gccggcacga tcgccgtacg gggtcgcatc ggcgcctgtg ccggctatgc catgaagcgt 600 

60 gggaccctgc tggtgtatgg ttctcctgtg tccatcggcg ccaccttcaa cgactgtggt 660 
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ttacataccc taggtttcct gcctttgctc ctcaaaggct atcagggctt gaatacctgc 720 
ttctcggaga ctcgggcgtg ccggtcccgg gtgcgtcgac tggtcggaga cctctcggtc 780 
caaggcaagg gtgaaatcct gctggtcgct 810 

5 

<210> 202 
<211> 960 
<212> DNA 

<213> Methylococcus capsulatus 

10 

<400> 202 

ttgggaaatc gagggcgatg gccgcagcaa gatcctcgtc catccctgcc atcaggggac 60 
acggtcatga tcatcaacgg cgtacacatc gacgagacgt tcgcggaggc gttcccgatg 120 
cgcgccacgc gcgtgatcgt cacggcccag aacctcaaat gggcccatca cgctgcccag 180 

15 gccatgacag gcttcgcgac atcggtcatc gcctgcggct gcgaagccgg tatcgagcgg 24 0 
gaactcgatc ccgccgaaac gccggatgga cgtcccggcg tatcggcgct gctgttcgcc 3 00 
atgggcggca aggggctggc gaagcaactg gagacacggg ccgggcaatg cgtgctgacc 360 
tcgcctacct ccgcgctgtt cgcagggatc gtcgaaggcg agcaaatccc cctggggaag 420 
aatctgcgct atttcggtga cggcttccag atttccaagc ggatcggcgg caagcgctat 480 

20 tggcgcatac cggtcatgga cggagagttc ctctgccagg agaccaccgg gatgatcaag 540 
gcggtcggcg gcggcaattt tctcatcctg gccgaatcgc agccccaggc gctggccgcg 600 
tgcgaggcgg cgatcgaggc gatgcgcagg attcccaacg tcatcatgcc gttccccggc 660 
ggcgtcgtcc gttcgggttc caaggtcggc tcgaagtaca agaccctgcc ggcgtctacc 720 
aatgacgcat tctgtccgac cttgaaaggg caaacgcgga ccgagctttc gccggaaatc 780 

25 gagtcggtga tggaaatcgt gatcgatggc ttgagcgatg. ccgacatcgc caaggcgatg 840 
cgcgcaggca tcgaggcggc ttgcggactg ggcgcggcca acggcatccg gcgcatcagc 900 
gccggcaact acggaggcaa gctcggccca ttcctcttcc acctccgcga aatcatggct 960 



30 <210> 203 
<211> 1272 
<212> DNA 

<213> Methylococcus capsulatus 
35 <400> 203 

gtgacgatag cgatgtgccc cgattcagcc accgaacgat cgctccagga gttccacgtc 60 
cacttccccg gcatggaagc tgcggccgga gtccacggtc gtgacgatga cgctggcagg 120 
gctgaacagc atggcgtcga ccttgaagaa gtcgtatttg tattccttga acacttcggc 180 
gaaaggtttg ccgtagtcac gcgacaccga actcggcagc tcgttggcga gggtctcggc 240 

40 ggcttcgtcg ctgcccttga cgaacagatg gacacgaccg ccgaacagga tggcgtcgtt 3 0,0 
ggttctgccc atggctttga tgaagttcgg gtgcggtggt gggaccgggg cgcagccggt 360 
gccgtcgatg atgttctcca gagggaagtg cagggcatgt gccttgtgca gggcgacttc 420 
gagcacccgc gctaccacct gcatgccccc ggccagactg ctggtgggcg tcaggatcac 48 0 
ggtcaggtgg gaggggtcca gcttgcaggc gcgggcaatc ttgtcggtca cttcgacggg 540 

45 tggaaccttg tcgacttcca tgacgatcgc cgtttcggtg tgtttgtcgc ggtaattcag 600 
• ttccttgtac agttcttcca cgggctcttc gttgccgtcc ttgatcttgg -tggccatggc 660 
gcgcgccggt cccgagccga gtgcataaaa gccgtccttc ccttctccgt gcgaaaggct 720 
ccagccggcg tactggctgc ccaggcaggc' gatcaccggg "ttggaggtgt ggacgttgac 780 
cgtcagcggc catttggtga aggtgtcggt gtgggtgagg gtgatgcgtc cgagtccccc 840 

50 catgcagatt tcgccgatga ggcggccggc ttccaggctg cccggaacct tgatgccggc 900 
gtcgatgacg gtgcaaccgt tgggcaggcg gtcgatctgg aggcgcagct tgtcggcata 960 
agtgatcaga tacttgacga tgggctggct gtgagcattg acgctgacgc gattctgcat 1020 
gatggtcctc ttcaaaacag gggggttacg ggtcttcatg • tgggttgggt ttcggccatg 1080 
cggttgcccg ccgtactcat cgtccggagc acggcggtct tccgggcaga gaggcttgaa 1140 

55 agcacttcgc tttcgtccat tccttcggcc gtgatcgtac acagcggtgc. gccttttggg 1200 
atgcggcatc ctaggccggg ccggtccctg caccacgccg gccattctag tgtccccggt 1260 
atctctacgt ca 1272 



60 <210> 204 
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<211> 1101 
<212> DNA 

<213> Methylococcus capsulatus 

5 <400> 204 

gtgtcccgcg cgacctgtcg cgtttgccgg 
gagaaccccg tgattcgcta tgacctcatt 
acctgtgggc actgcattac tgagtcctcg 
caggtgagcg aatacttgaa ggtaattccc 

10 ggcgagccgt ttctatatta ccaagatatt 
gggctcaaaa catcactagt caccggcgcc 
gcgcgcatca aggcgctggc ggaggcgggg 
tatcatgagg agttttcagc gcgggatcgg 
gccggaatgg gcgtcgccgt gcgcgtcgtg 

15 catgccctat tcgatggtct gcccgtctat 
cgggctgcgt cgctgccggc ggagcatttc 
tgcaacgtta ttctcacgcc cgtcatcgaa 
ccttcgtatt atgctgggaa gtcgtcgccc 
ctggaggaca tcctagcgcg tgctcgggag 

20 gggccgcatg gcctttatca actgctcaag 
gctcgcccag cctatacggg catctgcgag 
ctggtggccg cggcacgcga gcggctcgcg 
gcccggttat ggatgaaaca caagctgaga 
aaacaaacgg agccggaaac a 

25 

<210> 205 
<211> 1800 ' 
<212> DNA 
30 <213> Methylococcus capsulatus 

<400> 205 

atgtttgatc gctcccgcct gcatcggctc 
tggaaaagca gcccgaagtc gacgctgata 

35 ctgcctgtgg cgggccttta cttggtcaag 
gcgcctgagt gggaaagcat cgggggcttg 
accgactggc tccgtgcctt ggatgcgcat 
gatcatgtgc atgacttgct tcacaagcag 
aatcccgaat tccaggacaa tttgcaccgt 

40 ttgatcatcg accggctcat cagtcttttg 
ttgctgctgc tggcgtttca ttgggagttg 
atccttttcg tccggatgcg ccatgcgcga 
gctcggcaac gtcaggcgta ctatttgagc 
gaggtaaggc tattcgggct agggaaccat 

45 tcgattcgtc aggaccgcct ggcgttatcg 
caaggctgcg catccttggg tgtttacggc 
gtgcgagcca tcagcatcgg cgacatggtg 
gcgttattgc gggatttatt cgccagcgcc 
gcgaattttt acgactttct attgctggaa 

50 gtgattccgc agccgctgcg aggtgagatt 
cacggaacgc gtccggtatt gaaagcggtg 
gctctggtcg gcaagaacgg tgccggcaag 
tacgatccta cggaaggtcg aatcacagta 
gaagagtggc gaaagcaaat' cggcgtggtt 

55 gtcagggaga acattgggtt tggcgacctt 
caagcggccc ggcttagcgg agcggatgga 
tcgctactcg gtacattgtt tgccggcgga 
atcgcgatcg ctcgggcagc cttgcgatcg 
agcgcactgg atccggaagc cgaagcccag 

60 ggacggaccg cgattttgat cagtcacagg 



aagtgtacgc aaccgtgctg gctcaccttg 60 
ggtttgtcat acacgcgaac ctgcccgctg 120 
ccccatgtca agggtaagat gcaaatagaa 180 
ccattcgcct ctggtgtttg ctttacgggg 240 
ctggaactcg ttctccaggc gaaggacttg 300 
ggctgggtgc gcggcgaatc ttcgacacga 360 
ctggggcata tctgtatctc ctgggaccag 420 
cccctgcggc tggcgcgtct cgcaatcgaa 480 
accagcacgg aggagcaaaa ggaggcctat 540 
ttgcagtatc aagcccccgt taaagtggga 600 
actttcgtgg ctgaaccacc tgccggtgtt 660 
gcggatggca ccgtctatgc gtgttgcggg 720 
ttgcggctgg gcaatacctt cgaagaaccg 780 
gatgcgcttc tggagttgat tctcaatgca 840 
gagcatcccg tggggcagga acgcttcaag 900 
ctgtgcatgg acataaccaa cgatcccgaa 960 
gatctcgatg cccagcgctt gcgcgtggcg 1020 
ccagaaatcc ggaagaaaca aaccaccatg 1080 

• 1101 



tggcaggtcc gccggtccgt gcagctcgtc 60 
cacgggggat tgatgttggt cctggggctt 12 0 
ctcattatcg acaccgtaac cgcgcaggaa 180 
cttgccgcag ctttgagcat tgcggtactc 240 
gtcagtgaga tccagtctca gcaggtcacc 300 
gcgattaggt tggacctcgg ctattatgaa 360 
gcgcagaccg aggcgcctta tcgaccggct 420. 
cagaatgccg tttccttggg tgcaatcgca 480 
acccttggcc tgtttctttt catgttgccc 540 
cttcagcatc ggcattggca gagttggacc 600 
caattgctga atttccagga ccatgccaag 660 
cttcaccaac ggtttatgga cttgcggaag 720 
cgcgatcgga ccaaaggaga ggcgcttact 780 
gcacttgctt ttctcgctta -tcaaaccatg 840 
gtctattatc aggcgttgca gcgaggtcaa 900 
gccggtcttt acgagaacgc gctgttcctg 960 
ccgcgggtga aagaaccgga agtgccctgc 1020 
cgctttgaat gcgtcaggtt cgactatccg 1080 
gacatgacga tttctgcggg ggaaaaagtg 1140 
actacactgg ttaaactgtt atgccggttg 1200 
gatggtatcg atcttcgtaa tttctcaagc 1260 
ttccaggatt tcggccgtta tcaatttacc 132 0 
gttgctcgga atctacctgg acaaatcgaa 1380 
ttcatagcgg gtctccctca cggctatgac 1440 
gaggaactga gtatcggcca gtggcaacag 1500 
gcacccatca tcatcttgga cgaaccgacc 1560 
gtgttggagc ggttccggca gatagcggag 162 0 
ttgtctacgg tgtgtatggc ggaccgtatt 1680 
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ttcgtgctcg atgacggcag ggtttgcgag tctggaacgc atacagaact gctcagtctc 1740 
aatggcgttt atgcggggat gttccattct caggcgcgac actatcgaac cgtgcaagag 1800 



5 <210> 206 
<211> 1845 
<212> DNA 

<213> Methylococcus capsulatus 
10 <400> 206 

gtgattcgag cacaccttga caagttgcgt tcgcgcactg tcattttcct gcacgacctg 60. 
ctgatggtgc cgctggcatg gttcggcgcc tattggttgc gcttcaatct gtccgaagtg 12 0 
ccggagccgc acctgagcgt tgcgatcaaa tggttccctc tcgtggccgt gatccagggc 180 
gcggtgttcc gcctgttcgg cctgtaccgg ggcatctggc gttttgcttc catgcccgat 240 

15 ctccttcgga tcgccaaagc ttccgccagc ggcatcgtcc tgatcgtcgc ggcgcttttc 300 
ttcctggagc ggctggacgc cgtgccacgt tcagtcatcc cgctctacac gttgctgttg 360 
gttctgtttt tgtcgacgcc gcgcgccttg taccggatgt ggaaggatcg ctccgtgcac 420 
ctgatgaacg gacgccgcgc cctgatcgtg ggagccggca aggccggcga aaccctggtg 480 
agggacctgc tgcgcagcag cgaatcggct ttcgcaccgg tggcattcgt cgatgacgac 540 

20 ccgcacaagc gtggctggga aatccatggt gtgcgggtgc gcggttcctg cgaccgtatc 600 
cctgcgctgg ccgaaaaact ggacatcgag gccatcctga tcgcgatgcc atcggccggc 660 
gatcgggaca tgcgccgcat- cgtcgagatc tgcgagacga ccggcctgcc gtttttgacg 720 
ctgccgtcgg tgcaggagat gtggggaggg cgggtgtccg atgccttgcg ggacgtgtcc 780 
atcgaagacc tgttgggtcg cgccccggtg aggctggatt ccgccgaact ggccggttac 840 

25 ctcgatggca agtgcatcat . ggtgacgggg gggggcgggt ccatcggctc ggagctgtgc 900 
aagcagatcg cgcgattctc gccgggacgt ctggtcgtct tcgaacactg cgaattcaat 960 
ctgtatcgcg tcgagctcga actacggcag gcctttcccg acatggcgat acatgccgta 1020 
ttgggagacg tcaccgatgc cgcttcggtg . agacgggcga tcgacgtcca caaaccggcc 1080 
atcatcttcc atgccgcggc ttacaagcac gtgcccttgc tgcagcagca ggtccgggaa 1140 

30 gcggtcttca acaacgtgat cgggacgcgc acggtggccg aagtcgcggt cgagtacggg 1200 
gtcggcgaat tcgtgctgat ctccacggac aaagcggtca atcccaccaa cgtgatgggt 1260 
gccaccaagc gtgccgccga actggtggtt cagagttaca acggtcacac ggcgacgcgg 1320 
. ttcatcaccg tgcgtttcgg caacgtgctc ggctcggcag gcagcgtggt gccgctgttc 1380 
cgcaagcaga tccgtaacgg cgggccggtt accgtgacgc atccggaagt cacgcggttt 1440 

35 ttcatgacca tccccgaagc ttgtcagctc atcatgaagg cggccgcgac ' cggccagggg 1500 
ggggaagtgt tcgtgctgga. catgggggag gccgtccgca tcggctacct ggccgaacag 1560 
atgatccgtc tcagtggcaa acgcccaggg acggacatcg ccatcgaata cgtcggcctg 1620 
cggccgggcg aaaaaatgca tgaggagcta ttcctcggct- tcgaaaagct ccagccgacc 1680 
agtcatgcca agctgatgct ggcccaggcg ccgccgtgtg accgttctct cgtcgcggcc 1740 

40 cggatcgccg cgatggaggc agcctgccgc agtttcgacc aggacggggt, ctttcgggaa 1800 
ctgtgccatc tggtgccgga ataccgtgac gcagggtccg gaagc 1845 



<210> 207 
45 <211> 1314 
<212> DNA 

<213> Methylococcus capsulatus 
<400> 207 

50 ttggctgctg tcgctcgggc ctgcctgggt gttgttccat cgcggcgagc cccacatacg 60- 
cgaggcggta tgacggccat tctcctccac aacgtggcca agagctatcg ctcctacgac 120 
catccgtggg agacgttgtg ggaggttttc acgaagactc gacgccatcg cgaatggacg 180 
gcgctgcatc ccctgagtct ggagatcgcc catggcgaag tcgtcggtat cgtagggacg 240 
aacggtgccg gcaagagtac tctgctcaaa ctgatcgccg ggaccttgac gccgtccgcg 300 

55 ggagatatcc gcgtgaacgg gcatgtggcg gcgctgctgg aactgggggc gggattccac 360 
ccggacatga ccggccgcga gaacgtctat ctgggcgcct ccgtcatggg gttgtccagt 420 
gaacgggtcg atcgactgta cgacgggatc gtcgagtttg' ccggactggg cgaattcatg 480 
gatcagcccg tgaagactta ctcttccggc atgtatatgc gtctggcgtt cgcggtggca 540 
acggccgccg atccggacgt tctgattctc gatgaggcgc tttcggtggg tgacggggcg 600 

60 tttgcgcgga agtcgttcga acggatcata ggctacaagg atgccggcaa gacgatcctg 660 
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ttctgctccc attccctgta tcaggtggag gccatctgca gccgggtgtt gtggctggat 720 

catggccggc tcgtcatgga cggagaacct gcgcgggtgg tcagtgctta cgccgagttt 780 

ctgggcgggg ggggcgaggg atgcggaacg ccggatcagc cggcgccggc tgcggtggcg 840 

ggaagtggtg tgggtcggct caccaaagtc gaagtggagg cggatggcgt cgagggccgg 900 

5 aaactcacgg tgcggagtgg ccagacggat ttgacggttg ctgtcgggtt cgcgtcggac 960 

ccggccctgc caccccccag cgttgggttg accatcacgg gatccaacgg ctgggccgtg 1020 

accagtgctt cgacgtccaa tgatggtctg acgatcagtc gtcgcccgga tgggagcgga 1080 

gaggtcgagc tgtcgtttcc ccgttttccc ctgctgaaag gtgcctattg ggtgaacgtt 1140 

ttcctgctgt gcgaacaggg catccacctt tacgatcgca tcgaacacgc cgcggaattg 1200 

10 gaggtggtgc aggacggctt ggaacagggg gtggtcagcc ttccccggcg atggtcggtg 1260 

aatggcgctc ccgcctccgc agtctcgccg acggtaccga ccgtcgctgc ctgg 1314 



<210> 208 
15 <211> 1338 
<212> DNA 

<213> Methylococcus capsulatus 
<400> 208 

20 ttgaggaacc tttcccgccg catccagtct catcagatac gtctccgtcc tcccccgttc 60 

ggtgcgaagc gtccggtacg ccgcagtgaa agtacctccc ctccacctcg ccggcgcctc 120 

atcgtcggca agcgcaaccg atccgcacag gtccagtact ctatgtcaca tggtttaacg 180 

catctttcct tctggccgct gttgttcgcg accctggctt tgacacatgt caccatcgtc 240 

agcgtcacca tcttcctgca ccgtcaccag gcccaccggg cactgtccct gcatcccctg 300 

25 gccagccatt tcttccgttt ctggctctgg ctgaccacgg cgaccgtgac caaggaatgg 360 

gtgtccatcc atcgcaagca tcacgcgcgc tgcgagaccc cggacgaccc gcatagcccc 420 

caatgcctcg gcatattcac cgtcctgctg cggggttgga tgctgtatcg caaggaagcg 480 

aggaacaccg cgaccctggc ccagttcggc aacggcacgc cggacgactg gctggaacgc 540 

aagctgtaca.gccgctttcc cgacctgggg atcacgctga tgctggcctt gaacctgctc 600 

30 . ctgttcggca tcgggggctt gggggtgtgg gcggtgcaga tgctgtggat tccgttctgg 660 

gcggccggcg tcgtcaacgg actcggccat catttgggct accgcaattt cgaaaccccc 720 

gatgcgtcca ccaatctgtg gcccatcggc ttcatcatcg gcggcga'gga gctccacaac 780 

aaccaccatg cctacccggc gtcggcaaag ttttccagcc gccgatggga aatcgacatc 840 

ggctggctgt atatccggct gatgaccctc ctgaagctgg ccaagatcag aaacatgccc 900 

35 cccaagacca tcatccatac ggcagaaccg tccgtcgaca tggacaccgt caaagccgtg 960 

ctgcgcaacc gtgcgcacgt cctgagccta tacggccgcc gcgtcatcgt cccggtattg 1020 

cggtcggagc aggcgaaatc gccgaaagcc ggtcgacgcc tactccgaca gacacgtccc 1080 

ttgttgctgc gcgaatacat- caaggcggac ccggccgcct ggcacaattt cagccggatg 1140 

ctggaagata gccaaacttt ggcgacgatc ttccagttca agcagcagct caaggcagta 1200 

40 tggaccgact cgttcacgag ccacgaggag cgcctggaac gcctgcgcgc ctggtgcctc 1260 

caggcgaaac aaagcgacct gccctggttg cagcacttcg ccgacaccct gagcggttac 1320 
cgcctgcaac ctgcccat 133 8 



45 <210> 209 
<211> 1362 
<212> DNA 

<213>' Methylococcus capsulatus 

50 <400> 209 

gtgcgtattc acatcctggg tatctgcggc accttcatgg gcgggctcgc 

cgccagctcg gccacaccgt cacgggatcg gaccaaaacg tctacccacc 

ctgctggagc agcagggcat cgacctctgc aacggataca gcccggacaa 

gtccccgacc tcgtcatcat cggcaatgcg ctgtcccgcg ggaatcctga 

55 gtgctgaaca tggggcttgc ctatacctcc ggcgcgcagt ggctctacaa 

aagggacgct gggtgctcgc ggtggcagga acccacggca agaccacgac 

ctggcctgga tactggaaca cgacggtcac aagccgggct tcctgatcgg 

ctcaatttcg gcatttccgc ccgcatcggc gaaggccggt tcgtcgtcgt 

gaatacgaca ctgcgttctt cgacaagcgc tccaagttcg tccattaccg 

60 acgatcctga acaacctcga gtacgaccac gccgacatct tccccgacct 



catcatggcc 60 
gatgagcacc 120 
ccttcatccc 180 
ggtcgaggcg 240 
ccatgtcctc 3 00 
ctcgagcatg 3,60 
cggagtgccg 420 
ggaagcggac 480 
cccgcgcacc 540 
cgccgcgatc 600 
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cagcggcagt ttcaccacct ggtgcgcagc. gtgcccggca acggtctgct ggtggttccg 660 
gaacgggacg aaaacctggc cgaagtgctc aggatggggt gctggacacc ggtcgagaaa 72 0 
accgccctgg ggccggacac cgccgccgac tggcaggcgc acccgctggc cgaagacggc 780 
agccggttcg acgtggtgtt ccgtgggaaa cggcagggca cgatccattg gcagctctcc 84 0 
5 ggccggcaca acatgctcaa cgccctgtcc gccattgccg cagcccatca tgccggcatc 900 
gagccggccg ctgcgatctc ggccctgagc cggttccaga gcgtcaaacg ccgcctggag 960 
gtgcgcgccg aggtccgcgg catcaccctc tacgacgact tcgcccatca ccccacggcg 1020 
atcgcaacga cgctcgaagg tctgcgcgcg cgggtcgatg gcgcgcgcgt catcgcggtc 1080 
gtcgaaccgc gctccaacac catgcgcatg ggcgtccacg ccgacacgct cgccgcatcc 1140 
10 ctcgcgcccg ccgacctcgc catcctttac caggcccccg atctcgggtg ggacctggcg 1200 
aaagtcagct ccgcttcgga ccgcatcgtc acctgcgaca gcatcggcgc gatcgtggaa 1260 
cgcttgcggc aggaatgccg ggcgggcgac cacgtggtct tcatgagcaa cgggagtttc 1320 
ggcggcgtcc acgagaagac cgaggccgcg ctgcgggaaa ct 1362 

15 

<210> 210 
<211> 1281 
. <212> DNA 
<213> Methylococcus capsulatus 

20 

<400> 210 

atgactgaac cctgccgcat catcggcgta ctggacaacg gcgccgaggg attgactcca 60 
caggcgctgg cgtacct tea cgccgccgac ctggtgatcg gcgccgggcg caccctcgca 120 
ctgttcgaag ctcacctggc cgaaggcgcc gaatgccgcg acctgggegg tcgccttgcg 180 

25 caagtgeegg actggatege cgaggcgcgc cggaatggaa agcgggtggc ggtgctggcg 240 
accggcgatc cgctgtgcca cggcatcgcc ggctatctgg gcaacaagct cggccgcgag 300 
gecttggaga tcctccccaa cgtctccacg atccagctcg cctgtgcccg gctggggctg 360 
ccctggcagg acatggecat eggcteggtg catagccgcg atgeeggega ctggacaccg 42 0 
ggcgccggcc ccgggcacgg cctgtacggg ctgctgcaaa agetgeggea ggccgatctc 480 

30 atgggcgtct tcaccagccc ggaaaaegge ccggaccgca tcgcccgcat gttgegggee 540 
gaagggctgg acgaggaatt egagatggee ategeggaac ggctgttgca ggegtacgag 600 
cgtatacatg gctggctggg catcgccgag gccgccggcc aatgettege cgatcccaac 660 
gtggtgctgc tgcgccgccg gccctgcgag egggaggege tgttcgggct ccccgacacc 720 
cgtttccggc agcgcgcccc ggacaagggt ctcatcacca. agegegaggt gcgcgccgtg 780 

35 tccctggccc ggctggcgct gcgcccggac ageategtet gggacategg cgcgggttcc 840 
ggegeggteg gectggaage ggcgcgcctg tgccccctgg gccacgtcta cgccatcgag 900 
aagaatgtgg aagacttege cattgecttg agcaaccgcg agagcctccg cgtcagcaac 960 
tacaegctgg tccaggccaa ggctccccgg gaactggacg gctggcccga cccccacggc 1020 
gtcttcatcg gcggctccgg eggegaactg cgcgagctga tccagatctg cctgcgacgg 1080 

40 ctgcgcaccg gcggctggct ggtgatgaac ttcgccaccc tggaaaacct ggcggcggcg 1140 
gtggatgccc tgaaggcgtc eggggcaage tgggatgtca cccagttgca ggcggcgcgc 1200 
agccgtccca tcctggacat gcaccgcctg caggeggaaa acccggtctg gatcgtttgc 1260 
gcccagcgag agaacaatga g 1281 

45 

<210> 211 * 
<211> 600 
<212> DNA 

<213> Methylococcus capsulatus 

50 

<400> 211 

gtggcgccgt ctgacgagcg ccaccgcgcc cgcatggcgc gcaagcagga agtcgtcgcg 60 . 
gegaaggteg cccgggccag ccgggacaag gggctgttgc tggtgctgac cggcatcggc 120 
aagggcaaga geagttegge gttcggcatg ategegeggg ccctgggcca eggcatgaaa 180 

55 gtgggcgtgg tgcagttcat caagggegeg ttctccaccg gegaggagge attcttccgc 240 
cgcttccccg aggaagtcga ttaccgggtc atgggcgaag gcttcacctg ggtcacccag 300 
gaccggcagc gegacaggea ggccgccgag gccgcctggg aaaccgcccg cgccatgctg 360 
caaaatcegg aactggggct ggtggtgctg gacgagctga acategtget caagcacggc 420 
tatctgccgc tggaacgggt gttggccgat ctgagccggc geactgeggg ccagcatgtg 480 

60 gtcgtcaccg gccggggcgc ccggcccgaa ctgatcgagc tggecgatae ggtcagegag 540 
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gtggccaacg tcaagcatgc cttcgcccag ggcatccggg cgcaaaaggg gatcgagttt 600 



<210> 212 
5 <211> 567 
<212> DNA 

<213> Methylococcus capsulatus 
<400> 2X2 

10 atggtcgagg cgcgaccagc cgctttccgt cgccggcagg ccgaaccgca ggccgggcgg 60 

. . atgctcgaac cgacgcggca gaatgaggtg gcgcctgagg tgcgcgtcga gccggcgggc 120 
atcatcggtc cgcacccatt ggaacagcgg agtgcctccg gccggcgtca ggccgtagcg 180 
ggtcaggagc gccgccagcc tccggctgtc gcggacgagc tgccggcggg cctcggcctg 240 
ccagggggaa tcggccaggg cccgctgccc gagccagcgc gccggtccgg acaccgccca 300 

15 cgggccggcg atatcgcgca aggcttcgag caaggggggg cgggcggcga cgaagccgag 360 
acgggcgccg ggacaaccga agaacttgcc gaaggatcgc agcacgatca gcccctcgtg 420 
cctggtttca gcggccaggc ttccctccgg cgtggggtcc atgaaggctt cgtccaccac 480 
cagccagccg cctcccttcc gcagcgcggc gtgccattcc tttcagacgc ccgctgtcac 540 
ggtattcccc ggtcgggttg ttgggat 567 

20 ' 

<210> 213 
<211>939 
<212> DNA 
25- <213> Methylococcus capsulatus 

' <400> 213 

atggaatcca gcacggaaaa agccattgcg tcgtttctca tgcccgtggc cgtcgtcatc 60 
gaccacttcc tgggcgaacc acgcaaattc catcctctcg tcggcttcgg ccgcctggcc 120 

30 aaccggatgg aaacaatcac ctatgggccg ccggagtgtt cggccaaggc gcggcagatg 180 
cgcggaatcg cagccgtgac cggcctgctg ttacccgcct ggctgatatc gctcctcctg 240 
gccggccatg gtgcgatcgg ggccgccatc gccggcgccg gcctttacct ggcgttgggc 300 
gcccggagcc tgttcgaaca tgccgaggcc gttcgcgatg ccttgctgaa tgacgacctg 360 
gcgaacgcgc gacgggcggt cgggcgtatc gtcagccgcg acgttctgac catggacgcg 420 

35 ggacagatcg ctgccgccac cgtcgaatcg gtgctcgaga acggttgcga tgcggtgttc 480 
ggtgcgctgt tctggtatgc agccggaggg ctgcccggcg tggtcgtcta ccgcctggcc 540 
aacaccctgg acgccatgtg gggataccgc aacgaacgtt accgggattt cggctgggcg 600 
gcggccaggc tggatgacgt gctcaattat cttcccgccc ggctcacggc catgagctac 660 
gcactgtgcg gccaccttcc cgcggctttg cgggcctggc ggcatcaggg ccggtactgg 720 

40 aagagcccca acgccggccc ggtcatggca gccggggccg gagcgctggg catcgcgctc 780 
ggcggtccgg ccagctacca cggcagcctg acacaccggc ccgcgctggg tgacggacga 840 
cccgccgaaa cgcgggacat cgggcgcgcc atctccctcg tccggcgttc cttgacgctt 900 
tggctctggg ccgccgtcat cggaggcgtc gcacttgct 939 

45 

<210> 214 *' 
<211> 852 
<212> DNA • 

<213> Methylococcus capsulatus 

50 

<400> 214 

atgctcagcc agaaccagaa gaagatcttc cagaacagcc ggttatgccg aaccatcgcc 60 
gcggcccgat ggcgtgccga tgtagaaata gccggagccg cgcaccgtgc gaatacgcgg 120 
gctgccgtcc ggcttctcgc ccagcttgcg gcgcagattg ctcacgtgca tgtcgatggc 180 

55 gcggtcgaac ggtgtcaggc gccggtgcag gacgatccgc gtcagctcgt cgcgaccgac 240 
cagcgtgccc ggagcctctg ccagggtctt gagcagcaga aactccgcgg cggtcagttc 300 
gaccggcacg ccgccgcgcc ggacctcccg gttcgccgga ttgatcgaca agtcgtcgat 360 
ttccaggatt cgcgcgccgg aagccggccg agagtccgga tcggtgcgcc gcaggatcgc 420 
cttgatccgc gcgaccagct cgcggtgatt gaacggtttg ggcaggtaat cgtccgcgcc 480 

60 gatttccaga cccacgaccc ggtcgaaatc gtccccgcgg gcggtgagca tcagcaccgg 540 
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cagggacgat tcctggcgga tgcgcttcag cacctcgaag ccgttgaggc ggggcagggt 600 
cacgtccagc' agagccagcc ggtaccggcc gctgagcgcc gccgccagac cggcctcacc 660 
gtcgtgcacg gcttccaccg catagccttc cagggcgagg tactcgctga gcagctcgca 720 
cagcgccgtg tcgtcgtcga tgagcagcaa tcgggtcatg ggctgaaagc cggactgttc 780 
gaagtgggga ccatcctgaa tcgggcgtca tcgggaaccg gaaaggccgc aaaccctcat 840 
cccctgccct tc 852 



<210> 215 
10 <211> 1395 
<212> DNA 

<213> Methylococcus capsulatus 
<400> 215 

15 atggttcggc ataaccggct gttctggaag atcttcttct ggttctggct gagcatggtc 60 

agcgtcatgg tgtcgctgac gtttgcgttg tccgtgctgg tcgatccggc cgatatcctg 120 

ccggaacgcc gggcgctgtt ccgcgagctg gagacggtgg ggcgggtgct ggagcggttg 180 

ccgggggacc ggttcgaggc gctggacacg ctgacctcct ggcatgcgta gcgcggcttt 24 0 

cgcaacaccc tctacgtttt cgacggggcc ggccggccgc tcggcgtgcg cgagcccccg 300 

20 gggagtctgc gggatttctt tcgggaaacc cgcgacgcca cggaataccg catggcagtc 360 

cgggacgggc aggtcttgct ggggccgtac cggctcgagc gcgagggcgc ggaatacctg 420 

gcctatctgg tcaagtccaa gccgacccac atgctgcaca agctgtggcg gctcatttca 480 
cacgagcctt cggtgtttct ggtgctgctg gcggtgagcg gcgcgctgtg. cttcatcctg .540 

accgcttatc tggtggcgcc gatccgcgag ctgcgcgccg cggtccggcg tatcaacgaa 600 

25 ggccaactgg acacggcggt ttccgccgcc gtggtctccc ggcgcgacga gatcggccag 660 

ttggggcagg atttcaaccg gatggccggg cggctgaacc ggctggtcag cgcgcagcag 720 

cgcctgctgc gcgacgtgtc ccacgagctg cgttcg[cctt tgacgcggat gtccatcgcc 780 

ctcgggctgg cgcgccggaa aggagccggg ggcgcggagg gcgagcacga gcggatcgaa 840 

caggagattt cgcggctcga cgggttgatc ggtcagattc tccaatggtc gcgcctgaac 900 

30 gatggcgggg caggagcggg cgccgggacc ctggagttgt cggggctgct cgcgcagctg 960 

gtggacgacg ctgatttcga ggcgcgcgcc gccggcaagc gggtgcgtct cacccaaagc 1020 

gaaacctgcc ggatcgatgc . cgcggagccg gtgctggcga gcgcactgga gaatatcgtc 1080 

cgcaacggca tacgtcatgc. gccggcggcc ggagaggtgg aagtgcggca gcgcgtggcc 1140 

. ggaagccgtg cggtgatcga agtgcgcgac tgcggccccg gcgttcctga ggaacatctg 1200 

35 gcgtcgatat tcgagccgtt cttccggatt ccggagcctt cggtttccgc tccggcgccg 1260 

aacggaagcg ggctggggct ggccatcgcc aaacgggcgg tcgagatgtg tggcggtacg 1320 

gtccgggcgg agaatgcggc cccgggcctg agggtcgtcg tgatgctgcc tttgtcggct 1380 
aaagcat.ccg cgcca 1395 



40 



45 



<210> 216 
<211> 786 
<212> DNA 

<213> Methylococcus capsulatus 



60 



<400> 216 ' 

gtgccggcgc ggacgtccgt gccggcacga cagttttcca ccatggaaga aaacgcatct 

cccaatccca agcgtcggcg cggcatctat ctgctgccca acctcttcac cacggccgct 120 

ctgttcgccg gcttctatgc catcacggcg gcgctcaacc agcgcttcga gctggccgcg 180 

50 atttcgatct tcgtcgccat gatcctggat gggatggacg gccgggtcgc ccggatgacc 240 

aatacccaga gcgcgttcgg tgcggaatac gacagcatgg cggacatgat ttcgttcggg 300 

gcggcgcccg ccctggtggt ctacatctgg tcgctgtcca ctctgggcaa gctcggctgg 360 

gtcgccgcgt tcgtccatac cgccggcggc gcactgcgcc tggcccgctt caacacccag 42 0 

atcgccaccg ccgacaagcg ctatttccag ggcctgccca gcccctccgc cgccgccatc..480 

55 ctggccggct tcgtctggtt ctctgtggac cagggcctga gcggcgagac catgcgctac 540 

atcgccctgg gactctccgt cgccacgggg ctggccatgg tcagcaactt ccgctactac 600 

agtttcaagrg acgtcgacct gcgggggcgg gtacccttcg tcaacgccat cttcgtgatg 660 

ttgctgttcg cggtgctgtt ttccaacccg ccgctggtgc tgttcctgtt cttcggcgcc 720 
tatgccctgt cgggccccgc gttgacgctg gccctgctga aacggcggcg cggcgagcgg 780 

60 cgcccg 786 
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<210> 217 
<211> 1014 
5 <212>. DNA 

<213> Methylococcus capsulatus 

<400> 217 

atgcagattt actacgacaa agacgccgac ctttccatca tccagggaaa gaaggttgcc 60 

10 atcatcggct acggctcgca gggccacgcc cacgccaaca acctcaagga ttccggagtg 120 

caggtcgtgg tggggctgcg tccgggttcg gcttccgcca agaaggccga gaacgccggc 180 

ctcgcggtcg cctcggtcga ggatgcggtc aaacaggcgg acgtcatcat gatcctggcg 240 

ccggacgagc atcaggcccg cctctacaat gaacagatcg cgccgaacat caagcagggc 300 

gccgccctcg ccttcgccca cggcttcaac atccacttcg agcagatcac cccgcgcgcc 360 

15 gacctcgacg tgatcatgat cgcgcccaag ggtcccggcc atctggtacg ttccacctac 420 

acccagggcg gcggcgtgcc ctcgctgatc gccgtgtacc agaatgccag cgggcgcgcc 400 

aaggaactcg . cgctgtccta tgcttcggcc aatggcggcg gtcgggctgg tatcatcgag 540 

accaccttcc gcgaagagac cgaaaccgat ctgttcggcg aacaggccgt cctgtgtggc 600 

ggcgccaccg cactggtgca ggcgggtttc gagacgctgg tcgaagccgg ttatgcgccc 660 

20 gagatggcct atttcgagtg tctgcacgaa ctcaagctga tcgtcgacct gatgtacgaa 720 

ggcggcatcg ccaacatgcg ttattcgatc tccaatacgg cagagtacgg cgacctgacc 780 
cgtggtccgc gcatcgtcac cgagcagacc aagcaggaaa tgaagaaaat cctgcgcgag. 84 0 

atccagaccg gcgaattcgc ccgtgagttc attttggaaa accaggccgg agccgccacc 900 

ctgaaagcga aacgccgtct cggccgagag catctcatcg agagcgtggg cgccaggctg 960 

25 cgcgacatga tgccgtggat caaggccaac cgcattgtgg acacgagcaa gaac 1014 



<210> 218 
<211> 489 
30 <212> DNA 

<213> Methylococcus capsulatus 

<400> 218 

atgcgtcaca tcatttccgt actgctcgaa aacgaatcgg gcgcgttgtc gcgcgttgcc 60 

35 ggcctgttct ccgcccgcgg ctacaacatc gaatcgctca ccgtggcgcc aacccaggac 120 

ccgaccctgt cgcgcatgac catcgtgact tccggcagcg atgaaatcat cgaacagatc 180 

accaagcagc tgaacaagct gatcgacgtg gtcaagctgg tcgacctgtc ggaatcggcc 240 

cacatcgagc gcgaactgat gatggtgaag gtacgcgcga ccaacggcgg gcgcgaggag 300 

gtcaagcggc tggccgacat tttccgcggc aacatcatcg acgtgacgcc gaccagctac 360 

40 gtgatcgagg tcaccggcga aaagtccaag ctggatgcct tcctgcaagc tctgcgggac 420 

gaggacctca • tcgaggtggt gcgctccggc accaccggca tcctgcgcgg . ggagcgcgga 480 

ctccacgtc 489 



45 <210> 219 
<211> 1728 
<212> DNA 

<213> Methylococcus ' capsulatus 
50 <400> 219 

gtggaactca gcggtgcgga aatcgtcgtc caatgcctta aagacgaggg tgtggaatac 60 

atcttcggct atccgggcgg tgcagtactg catatttacg atgcgctgtt caaacaggac 120 

gatgtaaagc acatcctggt gcgccacgaa cagggcgcga cccacgcggc ggacggttac 180 

gcccgctcca ccggcaaacc cggcgtggtc ctggtgactt cgggccccgg tgcgaccaat 240 

55 gccgtcaccg gcatcgccac cgcctacatg gattcgatcc cgctggtggt catcacgggc 300 

caggtgcccc tgcccgtcat cggcagcgac gccttccagg aggccgacat cgtcggtatc 360 

actcggccgt gcgtgaagca caacttcctg gtcaaggaca tccacaagct ggccgaaact '420 

ttcaagaagg ccttctacat cgcgaccacg ggacgcccgg ggcccgtcgt gatcgacatc 4 80 

cccaaggatg tcaccgatcc gaacgtcaag attccctacg agtatccacg cagcgtatcg 540 

60 ctgaggtcct acaatccttc ggtgaaggg'g catccgatcc agatcaagaa ggcggtggag 600 
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ctcatgctgt cggctcgccg cccgatgatc tacagcggcg gcggcgtcat cctcggcaat 660 

gccgcggacg aactgaccac gctgacgcgg ctgctcgact tccccatcac caacaccctg 720 

atgggtctgg gcggctaccc cgccaccgac cgccagttcg tcggcatgct gggcatgcac 780 

ggcacctacg aggccaacat ggcgatgcac gactgcgacg tgctgctcgc cgtgggcgcc 840 

5 cgcttcgatg accgcgtcac cggcaagatc gccgaattct gtcccggcgc caaaatcatc 90 0 

cacatcgacg tcgacccggc ctcgatctcc aaaacggtca aagtggacat ccccatcgtc 960 

ggcgacgtcg cgccggtgct ggccgacatg atcgagctga tcaagacttc cggccgcacc 1020 

cccgatgccg aggcgctgaa ggcctggtgg gcaaggatcg accagtggcg cagcctcgac 1080 

tgcctgcgct acgaccgcag cagcgacagg atcaagccgc agttcgtcat cgaacagtta 1140 

10 tgggaactga cgcggggcga cgccttcgtg gcctccgacg tcggtcagca ccagatgtgg 1200 

gcggcccaat actacaaatt cgacaagccg cgccgctggg tcaattccgg cggcctgggc 1260 

acgatgggct tcggactgcc ggccgccatc ggcatcaaat tggcgcatcc gcaggaagag 1320 

gtcatctgca tcaccggcga agcgagcatc cagatgtgca tccaggaact ggccaccgcc 13 80 

ttgcagtacc gcaccccggt caagatcgtc aacctgaaca acggctacat gggcatggtg 1440 

15 cgacaatggc aggaattcat ctatgaaagc cgctattcgc attcctacct ggagactctg 1500 

ccggacttcg tcaaactggc ggaggcctac ggtcacgtcg gcatgcgcat cgacagaccg 1560 

gccgacgtgc gcccggccct ggaagaagcc ctgaaactca aggaccgcac cgtgttcatg 1620 

gatttcctca ccgatcccac cgaaaacgtc taccccatgg tcgaatccgg caaggcccat 1680 

cacgagatgc ggctggcgcc cggtactgcg gttgacaggg agctcgcc 1728 

20 

<210> 220 
<211> 672 
<212> DNA 
25 <213> Methylococcus capsulatus 

<400> 220 

atgaggattc tgctcgtcga agacgacgaa accctggccg acggcctgtc gcgcagcctg 60 

gccgaggatg gcttcgacct caccgttgcc gcgacgggaa cctacgccga cagtgccctg 120 

30 cgcacccagg actacgatct ggtcatcctc gacctcggcc tgcccgacat cgacgggaaa 180 

gaagtcctca ggcagttgcg ggtcagaaaa tcgccggtgc cggtcctcat cctgacggcc 240 

cgggacgggc tggacgaccg gatcggcggt ctggagctgg gcgccgacga ttacatgacc 3 00 

aagcctttcg agctgaggga actggaggcg cgggtgcggg cgctgatccg gcgcagccac 3 60 

ggcggcttcg gtcacgacat cgtctgcggc ccgctcgttc tcaatacgtt cgaccgccag 420 

35 gttcacgtga acggagaacc gatgcttctg ccttcccgcg aatatggcgt gctggaggcg 480 

ctgctgctgc aggcgggccg ggtggtcagc aaggaccgga tcgccctgcg tctggcgagc 540 

ggcggggatg aactggcgga caacgcgatc gaggtctacg tgcaccgtct gcgccgccgc 600 

ctcgacgatc tcggcattcg catcaggacg gtgcgcggcc tcggctacct gctggaacgg 660 
cccgccggtg aa 672 

40 

<210> 221 
<211> .1551 
<212> DNA 
45 <213> Methylococcus capsulatus 

<400> 221 . 

ttgtacaaat tccgttttcc ttcgctgtcg gtcagcaaac tggtgctcgg cggcttcgtg 60 
ctggcggctt tgccgctgtt ggtcgccatc ggttcgaccg tcggcgccgt ggatgatctc 120 

50 gccgcgcagt cccgaaaaac cgtctattcc gtcgcgcagc tcagccagaa aagcttcatg 180 
ctcatggagc gtttgagcga tctggaacga aaaggtaagc agctcctggt gttcgacgat 240 
gcggacatgc gcagcgcctt cgaagccatg catgaacagg tgcaggacat cgtgctggac 300 
ttgcgggtcc gcaccgaaga tgagtcgctg actgcccagc tcgatcagtt cggctcggag 360 
gaagcggccg cctaccaaag tgtgatggag gcacaggaaa gccgcaaggc gaaaacgcaa 42 0 

55 gggacggtgc cgcggcgtgg ttcgcagggt ccttcggcag gactggaaaa gttcgacggc 480 
ttgttccagt ccctggggag gaaagccagg accttgtcgc aggcctatgc cgtgctgatc 540 
gaccaggagg tggcgcggct cgacgggcat tccaaatcgg tccaggaccg catcctcgtg 600 
aggtcggcgg tgctggtccc cggcgcggcc tgcctcgtcg ccctgttcac cgtcctcatc 660 
acccgcccga tccggcaact ggaatccgcg atccgtcagt tggggagcgg cgattaccag 720 

60 cagccggtca gcgtcaccgg cccgtccgac ctgactttcc tgggcgagcg cctggaatgg 780 
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ctcagaagcc ggctgaatgc gctggaggag 
catgaggtca agacaccact cgcgaccatc 
gtggtgggcg agctcaaccc cgagcagaag 
cagcggctcg agcgcttgat cacggcgctg 
5 gccgcgctcc ggcgtgaacc agtggacatg 
tatcagttgc gcctgcgggc gaaagatctc 
atagaaggta accgtgaaca gctccgtacc 
aagtattctc cggccggtgg cctgatttca 
gaactcgagg tcggcgacga ggggccggga 
10 gagcctttct tccagggcag caagggacgc 
ctggccatcg tccgcgagtg cgtcatgagc 
ccgaccggca acggcaccct ggttcgggtc 
cggttgcgcg tgcgaatttc atttcctcgg 

15 

<210> 222 
<211> 1810 
<212> DNA 

<213> Methyiococcus capsulatus 

20 

<400> 2,22 

abcatcagcg gcgcacggcg tgcaccgcca 
gcatcgcgta gaggtcggca taaccgcccc 
actcgatgat acgcccgc.cg cgcatcacgc 

25 gccggtgcgc gatcaccagt gtcgtccggt 
cgtagcgctc ggattccgcg tccagcgccg 
catttttaag caaggcccgc gcaatggcaa 
tgccctgctg gccgacgagg gtatcgaatc 
cattcgccgc ccgcgcggcc tcgcgcacgg 

30 aggcgatgtt gctggcaacg gtatcgttga 
tctggcggcg caggctctcc agcgtcagtt 
ccccggccgt cgcctcgtaa agacgcggca 
ccgactggcc caccagggcc acggtcttgc 
ccgcagcgcc gtgacggtcg tcatacacca 

35 gggcgcgctt cakgctgatt cggccgcggt 
agatgctgtc gccggcggcg atgccacgct 
ggatggggct cagcatcatg gccatcgccg 
tcgtctgccg cacggaatcg agcgacacga 
tgatgagatg gatcaccccg ccgcccagag 

40 tctggttgcg gtcgttttcc gtcgcgaact 
ccttgacgat gcgctgggca tcgatcactt 
attcctggat gcgcatgctc aggcggcgga 
ccagcaccgg ccccagcacc agaaagacca 
gcgccatcag accgatgacg gtgaagcctt 

45 gcgacgccga tacctgttcg gtgttataga 
cgttgtcata aaagctgcag ggcagattca 
cggcgatcac gcgccgcccg accgaaccgg 
cgcgcaggac ggaaaggccg atcagcatca 
tgtcgatgaa gctgccgtcg atcagcggct 

50 cggcataggc gatcatcgcc accacggcga 
agcggagcag gcggcggtag atggccagtc 
aatgtttcat 



gccaagcagc agttcatgcg ccacgtctcg 840 
cacgagggca cggggctgct ggcggatgaa 900 
gaaatcaccc agatactggt cagcaatacc 960 
atcaacttca gtcaggccaa tgccgacccg 1020 
cacgcgctgg tgggcgaggt gctggacgag 1080 
cggctcgatg tccacctggc gaagatcgaa 1140 
gtgatcgaca atctcctgtc caatgccgtc 1200 
ctgcggctcg gcgccctgga tcactacatg 1260 
attgcgccgg aagagcggca gcaggtgttc 1320 
gaactgggta ttccgggtac ggggctcggt 1380 
caccatggca gcgtcgaact gctggatccg 1440 
agaatcccct ggtgtgaaga atcgacgccg 1500 
caaggagaac ccgccgatgt c 1551 



ccgcttccgg cacgctcgaa tagccgaatt 60 
gcgccgccat gagctgggca tgggtgccgc 120 
aaatctggtc cgcattctgg atggtggaca 180 
tctgcatcag gacttccagc gcctgctgca 240 
aggtcgcctc gtccaggatc agaatagggg 300 
tacgctgacg ctggccgccc gacagaacga 360 
cttgcggcag cgtctctatg aaatccagcg 420 
catcgaggcc caccctgtcc aggcagccgt 480 
acagcgtcac ttcctgcccg acataagcaa 540 
cgcggatgtc gtgcccgtcg atcaggattt 600 , 
ggaggcgcac cagcgacgtc ttcccgctgc 660 
cagccgggat gacgagtgat acgtcgtcga 720 
gactgacgtg ccgatactcg atcgaaccgc 780 
cgcgctccct cggcaagtcg agcatggcaa 840 • 
gcatgaccga caccacttgg ctgagacggc 900 
cgatgaacgc catgagactg cccggcgtga 960 
cgtagaggat gcccgccaca ccggcgacgc 1020 
catcggtggc gatcagcttc atctgccgct 1080 
tggcggcctc gtagtccttg. ccgttgaaca 1140 
cctgtgtcac atggctcacc ttgcccatgg 1200 
accgcttgct cacgaagcgg acgctcagcc 1260 
gggacagcac csggttctga taaaccatca 1320 
cgcggatgca ggtgatgatg ccttgctgga 1380 
gcagtttgga gaggagctgg ccgcccgaag 1440 
gcagttggtc gaaaatgtcc -bggcgcagat 1500 
agcagtattc gctcaggaag ccggcgatgc 1560 
gggacacctg gcgcagcacc gtcggatcgt 1620 
ggatcagctt ggcaaagaag ggcgtgatgg 1680 
cgcagaacga cctccagtac ggaaatccat 1740 
cgctcgacag cggcttggac tccgaagctg 1800 

. 1810 



55 <210> 223 
<211> 1452 
<212> DNA 

<213> Methyiococcus capsulatus 



60 <400> 223 
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gtgcccgctg cacactcatc atcccccgcc .acatcgtttc cgccggagaa aaacccgccc 60 
atggcctata gcttgttgat catcgaagac gagaaactgc tcggctcgga actggtccgg 120 
cactacgaaa gggccggctg ggacgtcgat tgggccaaga cgctggccga agcgcgcaac 180 
ctgtt caeca agaaageggt cgacccgctg ctggtactgt ccgaccgtag cctgccggac 240 
5 ggcaacgcac tggacctcat ggaggaaatg cgcggccagg gcaacacgtc ggaatggctg 300 
ctgctgaccg getaeggcag cgtgccggat tcggtgcgcg ccctccgtct gggagectae 360 
gacttcctgg aaaagccctg cgaactcgaa cgtctcgacc tggtggtcgc cagcgcgacg 420 
cgctccgccc aggegcageg ccgtctgctc gaacaggege aggaaeggea ccgccgctat 480 
tegceggaag cctacgtggg ccgcagcgaa gccgcgcagc gggtacgega catgetggag 540 

10 cgtctcaccc gggtgccgtt cagcgccctg ateateggag gegaaagegg caccggcaag 600 
ggactggtcg cccgcatcct gcattattcg ggcaaacgcg cccagcaacc gctgatcgaa 660 
ctcaactgta ccgccctccc ccacgacctg ctcgaatccg agettttegg tcacgaggcc 720 
ggtgctttca ccggcgccat cggccgccac cgcggcctca tcgagcaggc cgacggcggc 780 
accctgttct tggacgagat eggggaaatg cacctcgacc tgcaggccaa getgetcaaa 840 

15 gecatcgaag acegcaagat ccgccggctg ggctcggaaa aggaaatcag cgtcgacgtc 900 
cagatcctgg cggccagcaa ccgcgatctg gaagagatgg tgegcaaegg gagcttccgc 960 
agegatcttt ttcaccggct gagegtctte cggctgcaac tgccgcccct gcgtcaggtc 1020 
aagcaggatc tggaagaact ggtgccgctg ctgatcgctg aattcaaege caaggctgga 1080 
aagcaggtga aagtcgtttc cgacgaagca tggaacctgc teeggaacta cgactggccc 1140 

20 ggcaacgtcc gcgaactgcg caacgtcatc gagegctgeg tgctgttcgc cgacggcccc 1200 
gtgttcccgg cgcaatggct gcaactgccg ggacaeggea acgcgccgca cccttcgccg 1260 
gtggcgccgg gaaccgaatg catcgtgctg cccctggacg gcagcatggc actggacgac 1320 
atggactgct acatcatccg , caccacgctc gaacgctatg gcggcaacgt taccgccgcg 1380 
gcgcgggcgc tgggcgccac ccgcgaaacc. ctgcgctacc gcatccgcaa gtacggcctc 1440 

25 aaggaaaccg cc 1452 

<210> 224 
<211> 975 " 
30 <212> DNA 

<213> Methylococcus capsulatus 

<400> 224 

gtggtgaagc tacagcaact gcgttacatc tgggaggtct ctcagcacga tetcaaegtt 60 

35 tcctcgacgg cggacgcctt gtttaegtec cagcegggta tcagcaagca gatcaagctg 120 
ctggaggagg agctgggaat ctccatcttc gcccgcagcg gcaaacattt gaccgagatc 180 
acgccagccg geaaataegt cgtggaactc gctggacaga ttctcagcaa ggttcaggac 240 
atccgcagcg tcgcccagga attcegtgae aacegggteg gttegctate cattgccacc 300 
acccataccc aggctegcta tgccttgccg ccggtggtgc gtgaattcat geagegttat 360 

40 cegggtatea agctcaacat gcatcagggc acgcctgtgc agategcega ggaggcatca 420 
cgcggtctgg tggatatege catcgcgacc gaggegateg aactgttcgg caacttggtc 480 
atgctgccct gctaccgatg gaaceggate gctctggttc caaagggaca ccccctgacc 540 
gaaaagcegg gcctgaccct ggaggacctc ggcgagcacc ctttggtcac ttatgtcttc 600 
ggcttcaccg gteggtcgea tctggatcaa gcgttcaaca gggegggtat caagccgcgg 660 

45 ctggccctga ccgccgtcga cgccgacgtc atcaagacct atgtacggct gggactgggg 720 
gteggcatea tegecagaat ggcctacaac cccgagaccg atgeggatet 'ggtggcgctc 780 
gatgettege atctgttcga aagcagcgtg accaacatcg gectgeggag ggacattttc 840 
gtccgcggct tcctctacga ctttatcgag ctgttcgcgc cgcatctgac ccgcgaggtg 900 
gtggaccggg cgctgagcac gcgtgaaccc aaggaactgg aggctttgtt tgccgggctg 960 

50 acgctgcccg tgegg 975 



<210> 225 
<211> 1575 
55 <212> DNA 

<213> Methylococcus capsulatus 

<400> 225 

gtgccgacca tcgccgacga actgaccaag gtcctcgggc teggeggcaa gggcgccatg 60 
60 ggcaacgtgc tgcgcatcct gecgatcgaa cgcctcaacg ccatcctcgc cgtggctcct 120 
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gagatgcatc tcctgcacga agtgcaggac tggatcgaac ggctcgaccg ctacaacacc 180 

acccgtaccg gcaatgtcca cgtctatcgc tgccagcacg tggatgcggg cgagcttgcc 240 

cacacgctgg gcgggatctt cggaggcggc gcgggacggc aggggccttc gctggcgcca 300 

gggctgaccg gaatggacgt cggcagtggc atatcgagcg ccttcggctc ggcctctgcg 360 

5 accgcaggcg gttttggggg gtcttctgcc ggctatggcg gctcgggagg atccttcggc 420 

ggctcgggga gttcatttgg aagttccggc agcagcggtt ccagcatggg gagcacgacg 480 

ggcagcatgg gaacttccgg cagcagcggc ggactcggcc gctccggcag cggtggtttg 540 

ggcggttctg gcggcggcct gggtaccagt gggggcagtt tcggcggcgc gcggtcgggt 600 

gcgggcggtc agggagcaag catgacccaa ctcggcaaca atgcgcgggt cgtcgccgat 660 

10 cctgccaaca atgcgttgat cgtgatcgcc aagccccagg actggaagga gatcgaagcg 720 

gtgatcaagg ccttggatgt cttgccgctc caagtgctca tcgacgccac catcgtcgag 780 

atcagcctga aaaacgatct ccagtacgga ttgaagtggc tgatcagcag cggtagcagc 840 

acggaggcac fegggcagccc gcttgctgcc ttggtaaagg atttcatcaa cggggccgca 900 

tccgcgagtg ggggattcag ctatgcgctg atcgccaacg gcggtaatgt caaggttctg 960 

15 cttaacctgt tggcgcagga aaatctggtc aatgtgattt cctcaccttc gctcatggtt 1020 

ctgaacaatc aacaggcgaa gatcaatgtc ggtgatcagg taccggtgct aacgggtacg 1080 

acggccagcg cgaccatcgg taccacccag ttcaatcaat tccagcagca gcagtcgggt 1140 

gtcaccctgc aaatccggcc gcgggtcaat tcaggcggcc tcgtttcgct ggagatattc 1200 

caggccatat ctactccttc tccggtcgaa gtcggaagcg gacagaaaac cttccaattc 1260 

20 gccaatcggg aaatccagag cgtcgtcgcc gtgcccaacg ggcagacgct ggccttgggg i320 

ggactgatct ccgataagcg ctccgagacc cagaccggtc tgccatacct gaaccaaatc 1380 

ccgatgatag gttggatgtt cgggtccacc gagataaagc ccgagcgcac cgagctggtg 1440 

gtgctcatca cgccgcgggt cgtggaaaag aaaggcgaca tcaactcgat cagcaacgaa 1500 

ttccgccgca agctgaccaa cctatacaga ggcgagccgg acgcccagcc ggcggcggtg 1560 

25 gagccttcga cgccg 1575 



<210> 226 
<211> 1044 
30 <212> DNA 

<213> Methylococcus capaulatus 

<400> 226 

ttgcatacgg ccggtatccg ggccatccaa tggagatcga gtgtaatgca tgccgaagtt 60 

35 gcggtaatga cgaaccagga acgggcggaa gagcccgtgc tgcgccacga ctggacccag 12.0 
ggcgaggccg aggccttgtt cgcgctgccg ttcaacgaat tgctgttcca ggcccagacc 180 
atccatcggc gccatttcga cccgaacgaa gtccaggtca gcagcctgct gagcatcaag 240 
accggcgcct gttcggaaga ctgtgcctat tgcccccaga gcgcgcatta . cgagaccggg 300 . 
gtcaagcgcg aatcgctgat gtcgctggaa gatgtgctgg aagccgccca gcgggccagg 360 

40 gaagaaggcg ccacacggtt ctgcatgggc gctgcctggc gc'agcccacg cgatggcgac, 420 
ctggaggcca tcgcggcgat ggtcgaaggc gtcaaggcgc tggggatgga aacctgcgtc 480 
actgcgggga tgttgagcga tgaacaggcc cggcggctca aggaagcggg gctggattac 540 
tacaaccata acctggatac ctcggaaagc tattacggcg agatcatcac cacccggacc 600 
taccaggacc ggctggatac gctgcaacgg[ gtgcgcgatg ccggcatgca cgtgtgctgc 660 

45 ggcggcatcg tcggcatggg cgaatccgcc gccgaccgcg cgggcctgct gatcgggctc 720 
gccaatctgc cgcgccaccc ggaaagtgtg ccgatcaatc tgttggtgag -ggtggagggc 780 
acgccgctgg ccgatacggc ggcgctcgat ccgttcgatt tcgtgcgtac cgtcgccgtg 840 
gcgcggatca tgatgccggc atcccgggta cggctgtcag ccggccgttc ggacatgagc 900 
' gacgagatgc aggccctgtg .tttcctggcc ggagcgaatt cgatcttcta cggcgacagg 960 

50 ctactgacga . cggagaatcc gcaggcccag cgcgatcggc gattattcgc gcgattgggg 102 0 
ctgcgcatgg cgggcttggg ctgc 1044 

<210> 227 
55 <211> 1161 
<212> DNA 

<213> Methylococcus ■ capsulatus 
<400> 227 

60 atgacattcg atccggcctc ggccttggca gagatcaagg cgcgcgatgc ctaccggtgg 60 
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aggcgtatcg tcgaaagtcc ccaggacacc 
aacttctgca gcaacgatta tctggggctg 
cggcgcggcg tcgaccgctg gggtgtcggt 
tctgcggcgc accatgcgct ggaagaagaa 
5 ttgcttttct ccaccggcta catggccaat 
ggcgatacgg tgttcgagga ccggctgaac 
tccggcgccc gcttccggcg ctaccgccat 
gccgagtccc gcgccgagac ccggctggtc 
gatctggcgc ctttgccgga gctggcgcgc 

10 gtcgatgatg cgcacggcct . gggcgtcctg 
ttcggcctgg gcgcgcccga ggttccggta 
acgttcggcg ccttcgtagc gggttcggag 
cgtacctatg tctacaccac cgcgctgccg 
ctgcgtctcg tgcgcgagga gcccgagcgg 

15 ttccgtgctg gcgccgcgag tctggggttc 
cccctcgtga tcggcgccaa tgccgacgcc 
ggctttctgg tgagcgccat ccgtccgccg 
atcactctgt ccgcggcgea ctcgaacgag 
gacgccgttc ctcaggaggc t 

20 

<210> 228 
<211> 762 
<212> DNA 
25 <213> Methylococcus capsulatus 

<400> 228 

atggggctgt tcatcgagac ttcggggcgc 
ggcatgcacg gcggcatctg gtccggtttc 

3 0 acgcggatcg atctgccggg acacggccac 
accgtagcgg gggccgttct ggaggccgtg 
ctcggcgcga tggtggcgct ggaggccgcg 
accctgctgt gcggcacgcc ccgcttcgtc 
gtcacgctga tgcgcttcgc cgacggcttt 

35 tttctggctc tgcaggcgtg gggcatgccg 
agccagctgt ccggacggcc gccgccggag 
ttacgccacg ccgatctgcg cggagtgttg 
ctgggccggc gtgaccgact ggtgccggtc 
accggcctgg tcagtcaccg catcgacgat 

40 gaacggacgg cccgcctgat ccatgaattc 



<210> 229 
<211> 1278 
45 <212> DNA 

<213> Methylococcus capsulatus 

<400> 229 

ttggattccg cgcggttgcg gagcgccgcg 
50 tccatggcac tgatcgagga tatccttggc 
tcgggcggcg gactcgcatt caccgccctt 
cgcgtcggcc. tgatagaccg gccggggggg 
accggcgggc tggccatcta cggcggtttc 
gtttccccca ttttgctgct ggggatggga 
55 ctttacgggc tgtccgcgcg attccggctc 
gtggtgtggg gaggaaagat gatccatgat 
cggctcggtc tgttcgccat ccccttcacg 
ttcaacatgt ccgatggcat tgacggcttg 
tggttcatcg tcgcgacctg gctggcaggg 
60 ctggcggcca ttctcggctt cgccgcctac 



cgggtcgtca tcgacggcgc ccccagggtc 120 
gcgaaccacc ccgcggtgag agaggccttt 180 
tccggagctt cccacctggt ctgcggccac 240 
ctggcggaat tcaccggtcg tccgcgggcc 300 
ctcggtgtcg tctccgccct ggccgggcgc 360 
catgcttcgt tgctggacgg cggcctcttg 420 
gccgatgccc gcgctctcga agccgccctg 480 
gtcaccgacg gtgtgttcag catggacggg 540 
gtcgcccggg acgggcgggc gtggctgatg 600 
ggcgccgaag ggcgtggaac cctggagcat 660 
ctggtcggca ccctgggcaa ggcgctgggg 720 
tccctgatcg actatctgat ccagcgcgcc 780 
ccggcggtcg ccgaggcgac ccgggtcagt 840 
cgcgagcggc tgcgttgcaa cgtgcggcgt 900 
ggactgggcg acctgcccgg tccgatccag 960 
ctcgaagcca gccgtcgctt gggcgagcgg 1020 
acggtgcagg caggcaccgc ccggttgcgg 1080 
cagatcgacg gcctgctcga ggcactggcc 1140 

1161 



gggcccgagg tggtcctgat ccacggctgg 60 
gtgccgtggc tgaccgaccg tttccgggtc 120 
agcccgatgc tggcggattg gtcgctcgaa 180 
ccccggccgg cgcactgggt cggctggtcg 240 
cgcatggcgc cgggggccgt ggcctcgctc 300 
gccgagcccg gctggccggg aatggaagcc 360 
ctgtccgact acgaggatgc ctgccggcgc 420 
aacgagcggg aattgctgcg cggcgtccgc 480 
cggccggcgc tcctggccgg tctggaggta ,540 
cgtgagcttc cccaaccggt gcaggcgctg 600 
gagctggggg atgcgctggc caggctgaag 660 
gccccccatg ttccattcct gacccacgga 720 
attgcctcgt cc 762 



cgttcttcac ttttcgggca aatcatcaga 60 

tacttcggca atgcgagtcc ggtcctggtc 120 

ctcatccacc tgctgagcaa acccgccgaa 180 
cggaagacgc acgagggact ggtcccgctc .240 

gtcttcgcct cgagctgcgg caccggaatc 300 

ctcgtcctgg tggtcggcct gatcgacgac 360 

gtggccgaaa tctgtgccgc cctgatcatg 420 

ctcggtgaca tcgtcggcac aggctcgctg 480 

gtcttgtgca cggtgggatt catcaacgcc 540 

gcctcgggct gcgccatcac ggccatgtca 600 

caaccgataa atcccaagga atgggttctg 660 

aacgtgcgcc accccttgcg caagaaggcc 720 
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tcggctttcc tcggtgattc cggcagcatg 
atccagatgg tggagggagg gccgaaccgc 
ctggcgctgc ccgtcatcga cacggtcagg 
aaccctttcg tggcggaccg cgagcatctc 
5 ccgggtcaga cctcgtggct gctggtgggc 
atgagccacc atctgggagt gcccgactcg 
gcgatgcatt accggctgac gacttacggc 
cagccgtcaa cggtgtctga aagtctcaat 
acggccgagt tgccgatgga ggtcagcccc 
10 gggcggctcc ggcgccat 



<210> 230 
<211> 1119 
15 <212> DNA 

<213> Methylococcus capsulatus 



ctgctcggct tcgcgttgtc ctgggtcgcc 780 
atcctctcac ccatcgcggt ggcatgggtg 840 
ctcatgctcc agcggggact gcgaggcggc 900 
caccacatcc tgttgcggaa aaacttgacg 960 
atcaacgggg tgctcggcgc catcggagtg 1020 
tggctgaccg tcgggttcat cgggattttc 1080 
tgccggctgg accaagccga ttccgctatc 1140 
gccctgtcgg tccggcactg cctgccgaag 1200 
acctccgggg acatcggcgg ctcccgcgac 1260 

1278 



<400> 230 

gtgaccgcac cccggacctc ctcgccacgc 

20 ggcggcgtgg agaaaatgat cgccaatctg 
gtggatctgg tgctggcgcg. cgcccagggg 
cgcatcgtca agctgaacgt ccgccacact 
ctccgcgagg aaaaaccgga cgccgtcctc 
ctgctggccc gtcgcttggc cggatcgaag 

25 gtatcggccg cactcaaagg caagggccgg 
cggctgttct atccgcacct ggacgcgatc 
attctctcga tcaccgccct gccctccgag 
accccggcac tggaacggca ggccgccctg 
gcggtccccc tcatcgtcgg catggggcgg 

30 atcgccgcct tcgcccggct ccgccgggac 
ggcggagacc gggaaaaact ggagcggctg 
tgcttcaccg gcttcctggc gaacccacac 
ctgtcctcgc tgtgggaagg ctcgccgaac 
ccggtggtct cgaccgactg ccccagcggg 

35 ggcccgctgg ttccggtcgg cgatgtcgaa 
gatcacccgc tgccggcgga atgcctacgt 
agcgcacggc gctacctgga aaccctgggg 



ttggccatct tcgcctcgtt ctccggccag 60 
gccgccgggt ttctcgacgc cggcgtcgcc 120 
gagcacctgg atgcgatccc ggccggcgtg 180 
ttcacggccc tgccgggtct ggcccgctac 240 
gccgccaagg atcgcgccat ccgggtcgcc 300 
gcccggctgg tgggacggct gggcacgacg 360 
ttgagggaac tggcctggtt caccggcatg. 420 
gtcgccgtct cccaaggcgt gaaagacgac 480 
cgggtccggg tgatccgcaa tcccgtcatc 540 
ccctgcgacc atccatggcc • gaacgatccg 600 
ctgacccggc aaaaggggtt ccccgacctc 660 
cgcatctgcc ggctcgtcat cgtcggcgag 720 
gccgatggac tcggcgtgag cgaggacgta 780 
gctctgatcg cgcgctgcag cctgttcgta 840 
gccctgaccg aagcgatggc gctgggcagg 900 
ccggcggaac tgctgaacgg cggcgaatac 960 
gcgctggccg tggccatggc gcatgcgctc 102 0 
cgggcggtgg ccgaatacac gcagaccatc 1080 
atggccccc 1119 



40 <210> 231 

<211> 798 

' <212> DNA 

<213> Methylococcus capsulatus 

45 <400> 231 

atggccgaga ttgcctcccg gcaggcactg 
gatctgatca tcctcgcgac cagttcgccg 
ctgcagcagc gcttgggcgt gcgcagctgt 
gggttcatct tcgcgttgag catcgccgac 

50 gtgttggtgg tcggtacgga ggtcaattcg 
tgcattctgt tcggtgacgg tgccggggcc 
atcatgagca cccatatcca ttccgacggc 
cccgccagca acggcgaagg cagcgacgag 
gttttcaagg tcgcggtcaa cacactcggt 

55 ggccttcaga aatctgacgt cgactggctg' 
gcggcgaccg cgaagaagct ccagttgccc 
cagggcaaca cttcttcggc atcgattcct 
cgcatcaagc gcggacaaac cgtgcttatg 
tccgctcttc tgcgctat 



gaggctgccg ccatcgatcc -ccacgatctc 60 
gaccgggttt ttcccagcac ggcatgrcctc 120 
gcggctttcg acgtgcaggc ggcgtgttcg 180 
cagtacattt ccgccggcaa tgccaaccgc 240 
cgttccgtgg attgggacga ccgctcgact 3 00 
gtggtgctcg aatctgccac cgagcccggc 360 
cattaccaag atctgctcta tctgcccaat 420 
agccgcacca tccggatgca gggcagcgag 480 
cgcatcgtcg atgaaaccct ggaacagaac 540 
gtgccccatc aggccaacat ccgcatcatc 600 
atggagcggg. tggtcgtgac ggtggacgag 660 
ctggctttcg acgaggccgt tcgcgacggc 720 
gaagccttcg gcggcgggtt cgcctggggc 780 

798 
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<210> 232 
<211> 954 
<212> DNA 
5 <213> Methylococcus capsulatus 

<400> 232 

atgcccaaca tcgacaacag cctcgctttc ctttttccgg ggcaaggctc tcagtccatc 60 
ggcatgctgg cggatctcgc cgcagtccat ccggtggtcg gcgagacctt cgctgaagcc 120 

10 tcggaagtgc tcggtttcga cctctggtgt ctggtccagg agggccccga ggaagagctc 180 
aaccagaccg tcaacaccca gccggcgatg ctggccgccg gggtcgcgac ctggcggatc 240 
tggtgcagtt tgaccgatcg tcgccccgcc tggatggctg gccacagcct gggggagtat 300 
tcggcattgg tcgccgccgg cgcgctcggc ttcgccgatg cggtgaaact ggtggcccag 360 
cgcggcagac tgatgcagga agcggtcccg ccgggcgcgg gatccatggc cgccatcctc 420. 

15 ggtctggaag atccccaggt cgtcgcggca tgcaaagagg catccacccg agattcggtg 480 
gtgacgccgg ccaatttcaa tgccccgggc caggtggtga tcgccggcgc gagccaggcg 540 
gtggagcgtg cgatcgtggc ggccaaggcg ctgggggcga aacgggcggt gctgctgccg 60 0 
gtcagcgtac cctcgcattg tgcgctgatg gcgccggcct cggaaaaatt cgcggccctg 660 
ctgtcggaga . cgtcgttcga atcgccccgt gaccggatcg gcgtgatcca caacgtcgac 720 

20 gtcgccatgc atccgtctcc cgaggtgatc cgggcggtgc tggctcagca gatttcccag .780 
ccggtgcgct ggtcggaaac catccgcttc ctcagcgacc agggcgtgag gcgcttcgtg 840 
gaatgcgggc cgggcaaggt cctggccggc ctcaacaagc ggatcgtcag cagcgaagcg 900 
acgctcgcca tcgtggatca ggattcgttg aatacagcct tggagtcgat tcaa 954 

25 

<210> 233 
<211> 735 
<212> DNA 

<213> Methylococcus capsulatus 

30 

<400> 233 

atgacggacc agatagccat tgtcacgggg gccagccgag gaatcgggcg ggcgatcgcc 60 
catcgtttgg cgcaggccgg tcatacggtc gtaggcaccg ccacctcgga agacggagcc 120 
gcagcgatcg. gatccgcgct caccgatgcc ggcctgaacg gctgcgggcg ggtgctggac 180 

.35 gtgagcgatc ccgcttcggt cgaggccttc gtggccgccg tcagcgatga attcggcata 240 
ccgacgatcc tggtcaacaa- cgccggcatt acccgtgacg gtctgctgat gcgtatgaaa 300- 
gatgaagact gggatgcgat catcgacacc aatttgtctt ccgtctaccg catgagcaag 360 
gcttgcctca aaggcatgat gaaggcccgt accggccgca ttgtcaacat cacttcggtc 420 
gtggggttga ccggtaatgc cgggcagacc aactatgcgg cggccaaggc cggtatcatc .480 

40 ggtttcacca aatccctggc caaagagatt ggctcgcgcg gcattacggt gaattcggtg 540 
gcgccgggct tcatcgatac cgatatgacc cgcgctcttc cggaggcaca caagacggcc 600 
ctgctggcgt cgattcccct gggacggctg ggacaggccg aggagattgc gggggccgtg 660 
gcttttctgt gctccgacga cgccgcttac atcaccggag aaaccctcca tgtcaatggc 720 
ggtatgttca tgccc 735 

<210> 234 

<211> 1239 

<212> DNA 

50. <213> Methylococcus capsulatus 

<400> 234 

gtgagcaagc gtcgcgtcgt catcaccgga ctggggatgg tctgtccggt gggcctcaat 60 

gtccccgaga gctgggacag catcctgaac ggccgcagcg gaatcggccc gatcgagcat 120 

55 ttcgatgtat ccgacttcgc tacccgcttc ggtggcagcg tgcgtaactt cgatgtcacc 180 

cggtatctgc ccgaaaaaga agccaagaag atggatactt tcatccacta cggcatggca 240 

gcgggtagtc aggcgttcga agattcgggg ctggaggtca ccgagtccaa tgcggaccgc 300 

gttggcgtct gcgtcggctc cggcatcggc gggatcaccg gtatcgagca tggttacggc 360 

gtgttcctca aaagtggacc ccgcaaaatt tctcctttct ttgtgccggc caacatcatc 420 

60 aacatgattt ccggcaacct ctccatcaag tacggcctga aaggcccgaa ttacgcgatc 480 
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gtcactgcct gtgccacggc gactcacagc atcggcagcg cggcccgaat catccagtat 540 
ggcgatgccg acgtcatgtt ggccggtggt gccgaaatgg caagctcacc gacggccttg 600 
ggtggattca tctcggcccg cgccttgtcg cgccgcaatg acgacccggt gcgggcgagc 660 
cgtccttggg acaaggaccg cgacggcttt gtactgggtg atggtgccgg cgtggtggtg 720 
5 ctggaggagc tggagcatgc caagaagcgc ggtgcccgca tctacgcgga gctgatcggc 780 
ttcggcatgt caggagatgc ccatcacatg acccagccgc ccgaggacgg cgatggtgcg 840 
gcgcgttgta tgatgcacgc gatgcgggat gctggagtga atccggaaga catcgattac 900 
gtcaatgccc acggcacttc gacgccggcc ggcgatctgg cggagacccg cgccatgaag 960 
acggtgctcg ggccgcatgc gtactcgacg gctatcagct cgaccaagtc catgaccggc 1020 
10 catctgcttg gtgcggcggg tggaatcgag gcgatcttct ctgtccttgc gattcgggac 1080 
cgcgtggtac cgccgaccat caatctggat acgcccgatc cggaatgcga tctggatt.at 1140 
gtgcctcata ccgcccggga aaaagatctc gaagtggtca tgtccaactc gttcggcttt 12 00 
ggcggtacca acgccacttt gattttcaag aaattcaga 123 9 

15 

<210> 235 
<211> 828 
<212> DNA 

<213> Methylococcus capsulatus 

20 

tggtcaatgg tcgatccagc ggttgtgtcg atgtgcggga ccggggattt 60 
acggtatctt cactaccctg cgcttgcgcg cgggaaaagc catgctgctg 120 
tcggtcgtct ggcagatgcc tgcttccgtc tcggcatccg ttatccgggg 180 
tgtccgccga tctgcgacgg ctgggattgg aagcggccga gggtgtcgtc 240 
tcacacgagg cgtcggcggt cgcggctatc ggcccgtggc ggaaggggag 300 
tggtgtcgct tcatcccgcc cccgagtttc cgcaggacta ttaccggtct 360 
tgacgctatg ccgtacgccg ctcggcatca ataccgcgct ggccggggtc 420. 
accgtctgga gcaggtgctc gggcggggtg agtgggccga tgaattccag 480 
tgtgcgatac cgaaggcttt ctcgtggagg gtaccatgag caacgtcttc 540 
ccggtaggct cgagactccg ctgatcgacc gctgcggtgt ggccggtgtg 600 
tggtgctgga aatcgcccgg tctcgaggtg tcgaggtgag cgaaaggcgt 660 
aagaactggc . agcggccgat gagatttttc tgaccaactg cgtcatcggc 720 
tggcacgggt ggcggagacg aattacccgg taggcgagat gacgacgatg 780 
gcttggaaat ccatcagcta tatgaggccg tggctgga 828 



<213> Methylococcus capsulatus 
<400> 236 

atgacaccgg gcaaattcat cacgctggag ggaggcgaag gcgtcggcaa gagcaccaac 60 
45 gtcgat.ttcg tcgtgagccg gctgcgcgcc cgaggcctga aggtcgtcgc gacccgggag 120 
ccgggcggta ccgctttcgg ggaagcggta cgggaaattt tcctgcgtca -ggacacggtg 180 
cggccggaag ccgaattgct gttgttgttc gcggcccgcg tgcaccatct tcgggaagtg 240 
atcgagccgg ctttgcggcg cggtgactgg gtggtctgtg accgtttcac cgacgccagc 300 
tatgcctatc agggcgccgg gcgtggtatc gcccctggcg tcatcgattt cctgcgggac 360 
50 tggattcagg ccgggctgag gcccgatctg accctcctgc tggatgcacc ggtggacacc 420 
ggtttgaagc gggcgcatca acgcagcggt ccggatcggt tggagagaga agacagcgcc 480 
tttttcgccc gggtgcggga aggctatctg gcgctggcgc gggcagagcc gggccggata 540 
cgggtgatcg atgccgaccg gcctctggcc ctggtgcaga cggccatcgc cacccaagtg 600 
gattccctgt tggccggtca tgtc 624 
55 . 

<210> 237 
<211> 1539 
<212> DNA 
60 <213> Methylococcus capsulatus 



<400> 235 
atgagggtcc 
caatacggcg 
tgtcgccact 
25 gacgaggcgc 
aagatacaga 
ccgacgcgcg 

ggggtgagtg 

aagcatacga 
30 gaaggcttga 
atggtgaagg 
atgcggcgtc 
atccggccgg 
atttggccgg 
35 ctgagccggg 

<210> 236 
<211> 624 
40 <212> DNA 
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<400> 237 

ttgctgaaat ccaccgccat ggtgggttcc atgacactga tttcacgtct gctgggcttc 60 

gtccgcgacc tgatcatcgc gcggaccttc ggtgccgacg cggccacgga tgcgttcttc 120 

5 gtcgccttca ggatacccaa ttttctacgc cggctttttg ccgaaggcgc tttctcacag 180 

gggctggtgc ccgtcctctc ggaactgcgc gtcagcagtg acgctgpgac tgtgcggcag 240 

accatcgccc gcatggcggg tacactgggg ctggtggcgg ccctgctcac ctgcctgggc 300 

atggctgctg cgcctgtcct gacctttctg ttcgctccgg gtttccaggc ccagcctttc 360 

caattcggcc tgacggtaga gatgctgcgc atcaccttcc cgtacctctt cttcgtcacg 420 

10 ctgacggcgt tcgccggcgg cgttctgcat acctggggac aattcgcggt ccccgcgttc 480 

acgccggccc tgctcaacct ggcgatgatc gccgcggccc tgtggctggc gccgctgttg 540 

gacttgcctg tggaggctct ggcttggggt gttttcgccg ccggcttgct gcaactggcc 600 

tttcagcttc cttcgctgtg gggcattcgc cagatctccc tgccttgccc ggtctggcgg 660 

gaccgggaag tcctgcgcat gttcaaactg atggggccgg cgatccttgg cgtctccgcg 720 

15 acccagatca acctgctcct ggacacgctg gtggcatcgt tcctggtctc cggtagcgta 780 

tcctggttat attactcgga ccggctggtg gaattgccgc aagggctcct gggcgtggcc 840 

atcggaacgg ccatcctgcc gcacctggcc gccggccatc tcgaccatga ccgcgacggc 900 

ttctcccgga cgctggactg ggccctgcgc tgggtcgtcc tgctggggct gcccgccaca 960 

ctgggactga tgattctcgc caaaccgctg gtattcaccc tgttcgaaca cgacgaattt 1020 

20 tctgaccacg acacggaaat ggcgagccgc agcctgatcg cttacgcggc cggactgcca 1080 

ggcgccgtcg ccgtcaaggt gctggcctcc ggattcagcg cccgccggga cgtccgcacc 1140 

cctttgcggt atggtctgta cgcgatcgca gccaatggcg tgctggcccc ggccctggct 1200 

tttctgctgg ctccctacgg ctggggacac gcgggcctgg ctgccgcgac cgcggcggcg 1260 

acctcactca acgcagcgct gctgctccgc aaactgctgg ccgaaggcag ctatcggccg 1320. 

25 gacgcctcct ggcgccgcta cgggacccat ctggtcatcg cgaatatcgc gatgggcgcg 1380 

ctgctcaccc aagccctcga gtcgccttgg gccgacgcgt ccgtgtccga acgcatcctc 1440 

cgtctcggcc tgtggatagc ggccggattc gccgtctact tggtcagctt gctgctggcg 1500 
ggcctgcgtc cccgtcacct gctcctttcc gaaaaggcg 1539 

30 

<210> 238 
<211> 474 . 
<212> DNA 

<213> Methylococcus capsulatus 
35 • 
<400> 238 

ttgagatcgt ccatgttgaa atggctttgg ctgtcggtgc tggtcttcgc actcgaccag 60 

ctcagcaagc agatcgtcga. cgcatcgatg cggctgtatg agacgat.ccc gctgctgccg 120 

gtgttccagc tcacctacct gcgcaaccag ggcgctgcgt tcagcttcct gagcgaggcc 180 

40 ggcggttggc agcgctggtt tttcatcgcc ctgtcggcca gcgccacgct gctgatcacc 240 
tactggctca agcacatgga ccggcggaaa acctgggaag ccgccgcctg ggccctggtg 300. 

ctgggcggtg ccgtcggcaa cctgctggac cggatcgtct acggctacgt catcgacttt 360 
ctcgacgtgt tctacggcga ctggcactgg ccggcgttca acgtcgccga ctcggccatc 420 
accgtcggta tcggcatgct gctgatcgat tcgttccggg gccgcgcgaa cgcc 474 

45 

<210> 239 
<211> 1023 
<212> DNA 
50 <213> Methylococcus capsulatus 

<400> 239 

atgcgactgc ccatctcccc gcggcatctg ctgcttctcg ccggcttggc gtccctgagt 60 
acgggcggcg cagcgtactg gctcgaggcc atactcccct acgaaaccac tgacaacgct 120 

55 tacctcaagg cacacctcat cctgctcagt tccaaggaaa caggctacgt gaaagaggtg 180 
ttgctccagg acaatcagca ggtgaggaaa ggggacctcc tggcggtgat agacgatcag 240 
gaattcaagg cgcgcgtcgc cgaagccggc gccgaggtgg cggcgaccgc ggcgcgcatc 3 00 
gaagccctgg aatccgagaa acggacccag gcggccaggg tccgcgaaga agacgccaac 360 
atcgcctcgg ccctggccga ccatgaccgt. tcgcggcgtg acctgcaacg gctcgaccga 420 

60 ctggccgacg ccggcgccgc ctcggcccag tcgctggatg gcgcggaagc cgcctacaaa' 480 
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caggccaaag cactgctgga caagaaccgc tcggcgcggg accaggccga aatccgcctg 540 

atcgccctga atgcgctgat cgccgaaacc cgggcccagc tgcagcgggc ccaggcccgg 600 

ctggaattgg cccggatcga cctggaaaac acccgcatcc tcgcccccat cgacgggacg 660 

gtaggaaatc tgagccttca ggtcggccaa ctcctccagc ccggtagcgt cat.tgcctat 720 

5 ctgatcccgg cggacggagt gttcgtcgag gccaacttca aggaaaccca gatcgaacac 780. 

ctgcggatcg gccagacggc gagcgtcgtc gtggacgcct atcccgaccg gccgttcgag 840 

gcggtggtgg acagcctggc gcccgccagc ggatcggaat tcagtatcct gccgccggag 900 

aatgccaccg gcaatttcac caaaatcgtc cgccggcttc cggtcaagct ggccttcgcc 960 

cccggtaccg acctcagtct cctcaagccc ggcctgtcgg tgcaagtcag tatcaaagtg 1020 
10 cgc 



1023 



<210> 240 

<211> 1548 

15 <212> DNA 

<213> Methylococcus capsulatus 

<400> 240 

atgaccgaga tcgagaacgt ccctctccgc gcctggatcg gctttttcgg gatggtgttg 60 

20 ggagtcttca tggcgatctt ggacatccag atcgtcgcca gctcgctgga gcagatccag 120 
gccggcctcg ccgccacccg cgacgagatt acctgggtgc agaccgctta cctgatcgcc 180 
gaagtggtcg tcatcccgct gtccgggtgg ctgaaccgcg ccctctcgac ccgctacctg 240 
ttcgtgtcgt cctgcggcgg tttcaccttg accagcctgt gctgcgcgct ggcgtggaac 300 
ctcccctcga tgatcgcgtt ccgggccctg cagggcttct tcggcggggc catgatcccg 360 

25 accgtattcg cggtgattta caccctgttc ccgccccgcc agcaggcgac catggtgatc 420 
gtggtcggcc tggtggtgac ggtggccccc accgccggcc ccgtgctcgg cggctatctg 480 
accgaagtcc tgtcctggaa ggccctcttc ctggtcaatc tgctgccggg cgtgctggcc 540 
tgcctttcga cctggttcct cgtggaggta gaccagccgg aatggacgct gctcaaacgc 600 
gtcgattttc . ccggcatcct ctacatcggc gtttttctgg gcagcctcca attcgtcctg 660 

30 gaagaaggca tccgcgagga atggttcgat agccgagaga tcgtgttctt cagcgccgtc 720 
gcggtaatgg ccggcggcgc catgttctac cgcgagctgc gcatcgagga acccatcgtc 780 
gacctgtggg cgttccgtaa caccaatttc gcggtcggct gcctgttcag cttcatcatc 840 
ggcatcgggc tctataccct catcgcgttg acgcccgtct acctttccac ggtgaaaggc 900 
ctcaacagcc tgcagatcgg gcagtacctg atggtcaccg gcatgttcca gttcgcctcg 960 

35 gctttcgtgg cgggaccctt ggcgaagcgg atggactcgc gtctgatgtt ggcgctgggc 1020 
ctcttcctct tcggactggg ctcatggctg aacggaagcc tgagccacga ctccggctac 1080 
tgggaattct tcgggcccca ggccctgcgc ggcttcgccc tgatgttcgc cttcctgccc 1140 
atcaattcgc tggcgctggg aaccctgcca ccagaggagg tcaagaatgc cagcgggctg 1200 
tacaacctca cccgcaatct gggcggcgcc atcggcatcg ccgtcgccaa taccctgatg 1260 

40 atccgctggg acaaagcgca ttacgccgcc ctgcgcgatt ccgtcacgcc gggttctcca 1320 
caggccgacg ccctgctgac gcggctggaa gcccaggccg ccctgctccg cgtctccgat 1380 
cccgccgacg ccgcactcaa gcaactctac ggactggcca tgcgggaggc tcagatcatg 1440 
accgtcaacg atttgttcca cgtcctcggc ctgctgttct tcgcctctct cctcctgatg 1500 
ccgctggtca gaaaagtccg gcaggatgcc ggggacaccg gcctgcac 1548 

45 

<210> 241 
• <211> 1350 - 
. <212> DNA 
50 <213> Methylococcus capsulatus 

<400> 241 

atgcgatatc tgcggcagga tgttaccaga tttcccaccg cgtttgcccc agccaggaac 60 
aggaatcagg agtcccctat gcccgagtcg atgcacgcct catcccgttt cgtaagtcgg 120. 

55 ctgacccggc aaaccctggc cctcatcctg gcgggcgggc gcggaagtcg gctgcagaag 180 
ctcacggaat ggcgcgccaa gcctgctgtc ccgttcggcg gcaaattccg gatcatcgac 240 
ttcccgctgt ccaactgcgt caattccgga atccgccagg tcggcgtgct gacccagtac 3 00 
aaggcggact cactgatccg ccacattcag cagggctggg gcttcctgcg cggagagctc 360 
ggcgagttca tcgacatcat gcctgcccag cagcgtctgc aggaaagctg gtacgcaggc 420 

60 acggcggatg cggtgtatca gaacttggac atcatccgcc agcgggaccc cgagttcatc 480 
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atgatcctgg ccggtgacca cgtgtacaag 
gtggaaagga aggccgatct caccatcggc 
gcattcggtg tcatgcagat ggacggcgag 
tccgatccgc cgcccatgcc gaaccgcccc 
5 atattcaaca cggctttcct gttcgagcag 
aaccacgatt tcggcatgga catcatcccc 
tatcgcttcc gcaacgccca gagcggcgtg 
gactcatact gggccgccaa catggagctg 
gaccaggaat ggccgatctg gacctatcag 

10 gacgatgacg accggcgcgg catggcggtg 
tccggcgccg aagtccgcca ctcgttgctg 
cgcgtgctgg attcggtgat cctccccgac 
cgggcggtga tcgacaaggg ttgcaatatt 
gaggatgacc gcaaacggtt ttacgtcagc 

15 tgtctcggcc agaggctgca tttccaccgc 



atggactacg gcctgatgct ggcctatcac 540 
tgcatggaag tgccgcttgc cgatgcgaag 600 
cagcgtatcc gaaaattcgt cgagaagccc 660 
gatcacgccg ccgcatccat ggggatctac 720 
ctcatcaagg atgccgacac ccccggctcg 780 
caggtcattc agaaataccg cgtcttcgcc 840 
caggcctact ggcgcgatgt aggcacggtg 900 
atcggggtcg atccggaact gaatttgtac 960 
gctcagaccc cgccggccaa gtttgtgttc 1020 
gactccatgg tttcgggcgg ctgcatcatt 1080 
ttttcgaatg tacgggtgaa ctcgttttca 1140 
gtgaacatcg ggcgccattg caggatcagc 1200 
ccgcccaata ccgtcatcgg cgaaaacctc 1260 
cccgagggca tcgttctggt gacccccgat 132 0 

1350 



<210> 242 
<211> 2331 
20 <212> DNA 

<213> Methylococcus capsulatus 

<400> 242 

gtgggaaatc tggtaacatc ctgccgcaga tatcgcatat tccggcaccg gcgtgccggc 60 

25 attgtactat cagaaatcca gcaaagtgaa tccgaccggg agggatgcgg tttgacggac 120 
agctcgacct tggcagaact ctcgccggac ttccagcgca tcgttgaagc ccgccatcac 180 
gatccgtttg cggtactggg ccgccaccgg cgggacaacc gggatctcat ccgcgctttc 240 
ctgcctcaag ccgaagaagt. gcgggtcgga tccgccggac gcgtcatgga gcgcatcgct 300 
ggtaccgcca ttttcgaatg cgaggtcgag gcggaaacca ccgatctgca ctacaggttg 360 

30 tattggaccg accagacggg acagacccac agctttatcg atccatacac cttccctccc 420 
• cggctatccg acttcgatct ctatctcttc ggagaagggc ggcactggaa catctaccgc 480 
gttctgggcg cccatcccca cagcgtcgac ggtatcgacg gcatcctgtt cgcgacctgg 540 
. gcccctaacg ccgaacgcat cagcgtagtc ggagaattca atggctggga tggtcgccgg 600 
caccccatgc gggtgcgtgg cgccagcggc gtgtgggaat tgttcattcc ggaactgcag 660 

35 ccggggctgc tgtacaagtt cgagatacgc aaccgggcgc atggaaccat ccatctcaag 720 
agcgacccct acgggcgcca gttcgaactt cggccgaaca ccgcctcgat catcacccgc 780 
gagagcggct atgcctggaa tgatgccgac tggctcgcac agcgcaagga ttggccctgg 840 
ttgcaccggc cactgtcggt atacgagatg catgccggtt cctggaagcg tgatctcgag 900 
ggcggatatc tgaactatcg cgatctcgcc cacgaactgg tcgactacgt caagtcggcg- 960 

40 ggcttcagcc acatcgagct gatgccggtg acggaacatc cgctggacgc ctcctggggc 1020. 
taccagacca ccggctattt cgctcccacc agccgcttcg gcacgcccga cgatttccgt .1080 
tatttcgtcg atcattgcca tcggaatggc . atcggcgtga tcctggactg ggtcccggcg 1140 
cattttccca aggacgccca tggtctggcc cgcttcgacg gcacggcact gtacgagcac 1200 
gaagatcctc gcttgggcga gcaccgcgat tggggcacgc tgatctataa ctatggccgc 1260 

45 aacgaggtca agaatttcct gctgggcagc gcgctgttct ggctggagga attccatctc 1320 
gacggcctgc gcgtcgatgc cgtcgcctcg atgctctatc tcgattattc -gcgccagccg 1380 
ggcgactgga tacccaacaa gtacggtggc aacgagaatc tggaggccat cgccttcctt 1440 
cgcgatctca ataccgtcgt gcaccagcag tttcccggcg tcctggtcat cgccgaggaa 1500 
tcgaccgcct ggccccaggt cacccggccg acttggaccg ggggactggg cttctccatg 1560 

50 aagtggaaca tgggctggat gcacgacatc ctggtctata tgggcaagga tccggtgcac 1620 
cggcattacc atcacgacca gctcaccttc ggcctgctgt atgccttcac cgaaaacttc 1680 
gtcctgccct tctcgcacga tgaagtcgtc catggcaagg gttccatgct ggcgaagatg 1740 
ccgggcgacg aatggcggcg cttcgccaac ctgcgtgtcc tatacaccat gatgttcacc 1800 
taccccggca agaagctgct gttcatgggc tgtgaattcg cccagaccgg tgaatggaac 1860 

55 cacacgacgg cgctggactg gccgctgctc gaatccaacc tgcacaaggg ggtgctgcat 1920 
ctggtgagcg acctgaaccg cctgtaccaa agcacctccg cgctctatgc ctacgatttc 1980 
gaaagccagg gcttcgagtg gatagacagc cacgatgcgg cgcagtcagt cat cage tat 2040 
gtccgccggg atgatgacag ccacgtcgtc gtggtcttga acttcacccc ggtaccgcgc 2100 
cacaactacc gcattggcgt gccggagccg gttggctacc gtgaggtgtt caattccgac 2160 

60 gecgaatget atggcggcgc caatctcggc aactgggaaa tcaagaccga gagcgtggaa 2220 
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tggatgggac gcgcccagtc cgtcgtgctg acccttccgc ccctggccgg catcgtgctt 22 80 
gcacccgtcg caccgtccgc cactcctgac tgcggaacgc cgggcgacga a 2331 



5 <210> 243 
<211> 1479 
<212> DNA 

<213> Methylococcus capsulatus 
10 <400> 243. 

atgaagatcc tgttcgtctc cagtgaggt.c ttccccctga tgaagaccgg cggactcgcg 60 
gacgtctccg gcagcctgcc ggcggccttg tccgccctgg gtcatgatgt gcgtatcctg 120 
atgccggcat acccggaagc catctccgcc gccgaaaccc ccaacgcgct gagtctgcgt 180 
caggcgggca gtcagctgac cctgctgtcg acgcgcttgc cgggcaccac cgtgcccctc 240 

15 tggctgctgg acgcaccggc ttcgttcggc cgcttcggca acccttacct ggcacccaac 300 
ggtgccccct ggcccgacaa tgccgaacgt ttcgctctgc tcgcgcgtgt cgccgtcgac 360 
ctcacccagg accggctcgg cctcggctgg aaacccgatg tcgtccattg caatgactgg 420 
caaaccggtt tgatcccgcc gcttttgagc gacgagccga atcgtccggc cgtggtgttc 480 
accgtccaca atctcgccta ccaaggtctg ttcccctacg aaacctttca acgcctggcg 540 

20 ctccctcccc gtctctggaa gatggaggca ctggagttct acggccagct ttccttcatc 600 
aagggagggt tggtattcgc cgaccgcatc aacacggtga gtccaagcta tgccgaagag 660 
atccagaccc cggagttcgg ctgcggcctg gacggtctgc tcagaagccg caagtcatgc 720 
ctgagcggga ttctcaacgg tatcgacgac gtggcctgga atccggccac cgatccctat 780 
cttcccgcgc cctacggccc ggataccctg gagcggaaaa aggtcaaccg cacggtgctc 840 

25 agacagcggt acggcctgcc ggacgacccg gaggtcgccg tgctcggaat ggtgggaagg 900 
atggtcgagc agaagggagt ggacctgttg atcgacattc tggatgatct gctgcagttg 960 
ccggtccagc tcgtcgtcct gggcagcggc gacaaggaat tcgaacgctg cttcgaaagg 1020 
gccgccgcag cccgtccgga gcgt at cgccgt caeca teg gctatgacga accgctggcc 1080 
catctcatcg aagccggcgc cgatatcttt ctgatgeett cccgcttcga gccctgcggc 1140 

30 ctgaaccaac tctatagtca gcgctacggc accgtaccga tcgtgcgcaa ggtcggcgga 1200 
ctcgcggaca ccgtggaaga tgccacgccc gagegecttg cggccggaca ggccagcggc 1260 
atcgtgttcg agccggccaa gcccgccttc ctgctggagg ccgtctaccg cgccctggcg 1320 
ctgtaccggg ageccgaggt ctggcgggcg gtctgcaagt gcggcatggc caaggatttt 1380 
tcctggcgca agagtgeetc ccggtatgtc ggactctacc gggaggcact ggccggaatg 1440 

35 aatgeegget gctccatcgc cgacccccgc tgtgcggcc . 1479 



<210> 244 ' , 

<211> -981 • • - 

40 <212> DNA • 

<213> Methylococcus capsulatus 

<400> 244 

atgaatgagg attccacccc ccagtcgtcg accgaategg cccgttcctg ttccgtctgg 60 

45 gaacgggaag cgctggaaaa gctcctgctc gaagcgctgg tggaacagcg gagggcaegg 120 
cggtggaacc tggcgttcag ggcctttctg gttgecgega tegggctegg cctcgtactg 180 
gccttcaagc cgctggctca tgacggtctg acggcgtccg gcaagtcaca caeggeggtg 240 
. gtggatgtga ccggcaccat cgccgaaggc ggcgaaaccg atgccgacac cattatcgag 300 
gggctgcgcg aageggcega ggccaaaggg gtgaaaggca tcgtcctcag gatgaacacg 360 

50 ccgggtggca gtccggtgca ateggectat gtctacgatg agatcegcag gatcaagaaa 420 
gagcatcegg cgctgccggt etatgeegtg gtgaccgatg tttgtgcctc agggggttat 480 
tacatcgcct cggccacgga taggatcttc gtgaaccegg ecagtategt cggctcgatc 540 
ggegtcatea tgaacggttt cggcttcgtc ggcacgctgg agaaactggg ggtggagcgt 600 
egggtaatga eggegggega teacaaggeg atcctcgatc cgttcggtcc ggtggatccg 660 

55 gtcgagaaac agcatgtaca gcgtttgctg aacacggtcc accagcagtt catcgctgcg 720 
gtgaaagccg gccgtggcga teggctcaag . gaccggcccg aaatcttctc gggccttgtg 780 
tggaccgggg ccgaggggat egagctegga ctggtggatg ccgtcggcga actgeatgag 840 
gtggccgaga eggtcategg ggecaaggag ategtgaatt actcgcaccg ggaaaccctg 900 
ctggaccgcg tcgtccggca actgggcacc agcctggaag eggctttgae gaaactgtcc 960 

60 gcctcgtcgc cgcgcctgta c * 981 
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<210> 245 
<211> 981 
5 <212> DNA 

<213> Methylococcus capsulatus 

<400> 245 

gtgcccaagc agggccaaat ccagaccgcc ggccagcagc ggacggatca gtgccacgac 60 

10 gtgaaacaac ggcaggcatt cgctgccgac ccgaacggcg gcaggcagag cgtcggatgg 120 
aaagaacacc ccgctcagca gcaccatggg cgtgataccc agcgtgatgt agtacacgaa 180 
aaagtcgtaa ctgcgtgcga aggaagtcac taccagggcc atgctgccga agcagacacc 240 
ggcgaggaag gccagcggca gtaccgccag cgccgcccag ccggaagcca gtccgaaacc 300 
cgccagtacc gtcagaatca gacctgcggc gatcaggctt ttggtgccca tccacaacac 360 

15 ctctcccatc acgacgtccg ccagcgacaa aggcgccgcc agcatgccgt cccaagtctt 420 
cagtaccgcc atgcgggtat aagccagata cagtccctcg aaggtcgcgg cgttcatggc 480 
actggtcgcg agtatgccgc cagcgaggaa atccagatag ggcagtccgg cgacccgacc 540 
gacgtagctc cccagcccga atccgagtat gagcagattg aacaagggtt cgacgaagcc 600 
gccgagcagc gcggtgcgcg cacccttgcg ccacacccag gcgttgcgcc gccacacgga 660 

20 tttccagcgc ctcgccgcct caagcatcgt gcagatcccg tccggtcagc ttcaggaaca 720 
cgtcttccag attggcgcgg cggtagacgt aatgcacgcc ctcccaggaa tccagcgaac 780 
ggaccagggt ttccagatcg tcaccgtagt ggaagatgct ttcgccgacg cgctcgcagc 840 
gctggccttc gagccggacc agcgaacgac gccagttttc ggcattggca ccgtgcactt 900 
ccagtacgtg tggttcgata tggtcgcgaa tcagaacctg gggactgctg tcggccagaa 960 

25 tccggccgcg gtccatcagg a 981. 



<210> 246 
<211> 987 
30 <212> DNA 

<213> Methylococcus ; capsulatus 

<400> 246 

gtgcgcgcac ccttgcgcca cacccaggcg ttgcgccgcc acacggattt ccagcgcctc 60 

35 gccgcctcaa gcatcgtgca gatcccgtcc ggtcagcttc aggaacacgt cttccagatt 120 

ggcgcggcgg tagacgtaat gcacgccctc ccaggaatcc agcgaacgga ccagggtttc 180 

cagatcgtca ccgtagtgga agatgctttc gccgacgcgc tcgcagcgct ggccttcgag 240 

ccggaccagc gaacgacgcc agttttcggc attggcaccg tgcacttcca gtacgtgtgg 300 

ttcgatatgg tcgcgaatca gaacctgggg actgctgtcg gccagaatcc ggccgcggtc 360 

40 catcaggatg atgcgcccgc acagacgctc ggcctcttcc atgtaatggg tggtcaggat 420 

gatcgtcagt ccttcgtttt gcagctggcg cagcatgttc cagatattgt gccgcacctg 480 

gggatcgagg ccggtggtcg gttcgtccag caccaacagc tcgggttcgt tgatgagggc 540 

gcgggcgata gaaagjgcgtc gtttcatgcc gccggaaagc tggccgatgc gggcatgggc 600 

cttgtcggta agcgccgcga gttcgaggag ccaggggatt cgcaccttca gcgcccgctc 660 

45 ggcgaggccg aaatagccgc cgtaaatccg caggttttcc accaccgtga aatcgatgtc 720 

gagattatcc tgctgcggca ccacgccgat cctggcgcgc atcgtgcgcc 'cctcgacagg 780 

gatggcatag cccagcaccg aaagttcgcc cgagcccggc ggcgtgttgc ccaccagcat 840 

ccgcagcgtc gtggttttgc cggctccatt ggggccgaga atacccacga attcgccttg 900 

ccgaatgtcg aagcacaaac cgtccaccac ccgcttctcc ccgaaatatt tggtcaactg 960 

50 gcgcgcgacg acgactggag ggcgggg 987 



<210> 247 
<211> 1056 
55 . <212> DNA 

<213> Methylococcus capsulatus 



<400> 247 

gtgttcgatg gatcgggggg tctcgtaggc cggccgaggc tcgaaaaacc gggagaagaa 60 
60 gaagccgaat tcgaacaaga gccagatcgg aaccgaaagc agggtctgcg. atacgacatc 120 
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cggcggtgtc aggactgcgc ctatcacgaa 
gccgatggtt tcacgggaga cgatgccgct 
. ctcgaaggcg acgccgaagg cgaggaagag 
gtccgtcatc accgccacgc cggccggtgc 
5 gaataccacg taataggcga aggccacacc 
caagggcagc accatgcgtc gctcatggcg 
ctggtaaagg atgaagggga tcgacaggaa 
cgtcaggaac ggcgacgcca cgtcgatcgc 
cagcaacggg ccggcgagga aggaataaat 

10 cagcaccatg accatcgcga gggcgcgaag 
gaggaaaggc tgctccacat cctcctcggc 
gttccggtgc tgcggttccc ggctcggacg 
agccgtccga cagggactcg agaatccggc 
gatcctgcat ttccatctcg tgttcgattt 

15 ccttgcgtat ccagtagccg gtctcccgcg 
ccagcagggc gaccaggccg atcagcagca 

<210> 248 
20 <211> 1785 
<212> DNA 

<213> Methylococcus cap&ulatus 
<400> 248 

25 atgaagagaa tcgccctggt cggcatgccg 
ttgaccggag catccgcccg ggtcggcaac 
gcgaggatta tcctcggcgg cacggtcgcg 
ttccacggtt tttccgaaga cgagaaggtg 
gacctggtcg ctgtcgtact caacgccacc 

30 . caggtcgcgc ggctcggact gcctaccgtc 
catctgggga tcagcatcga tgcccggcgg 
cttctgagcg caaagtacgg caatggcttc 
ctcgattcag gcaccgccca tgccccgcca 
cagatcgaaa cggcggccgc ggccgtcatg 

35 ccggaaaacg ccacgacgcg catcgatcgc 
ctgttcttcc tgttcatgtt cctgctattc 
caggacgggg tggcctgggc attgacggag 
gccggcctcc cggccttcgc cagcggactg 
accgtggccg ccttcgtgcc catcatcatc 

40 gacagcggct atctgtcgcg cgtcgctttt. 
ctggacggac gcagcttcgt catgctgctc 
atggggacac gggtcatgcg ctcacgggac 
ttttcgctgt gttcggcgcg gctgcaggtg 
gtggaaacgg cgccggcggt gttgttcagc 

45 acgaccgcgg tggcgttcaa aaaccggttc 
cctccctacc gcctgccgac ctggcgccag 
cattttttga gacgcgcatc caagttcatc 
acccacctcc cgaccgatgt tccggccggc 
gcctggctgg caccagtgct gtcccccatc 

50 atcttcggtt tcatcgccaa ggaaatcgtg 
gaaggcgatg ctttgatggg actgatggca 
ttcatgctgt tcaccctgat ctatctgccg 
gagtcgaaaa gccgtgcgtt catgttcggc 
cttacgagct tcgtgttcta tcagggcgcg 

55 

<210> 249 
<211> 1560 
<212> DNA 
60 <2 13 > Methylococcus capsulatus 



agcgcccacg atcacgtagg gacggttgtt 180 
ccataccagg aggatggttg cgatcggcac 240 
ggtcagcacg aaatcgaggt acttggcgat 300 
ggtggcggtc aaaaaaccga acatcacggg 360 
ggcgtagaac agcagcgtgc tcgccaccag 42 0 
gtagaggccc ggagcgatga aagcccaggc 480 
tacgcagacc atcaaggtca gtttgaacgg 540 
gaccatctgc gagccttccg gcatatgctt 600 
ctcgttggca tagaacgcca ggccaagaaa 660 
aatccgctgc cgcaattcta cgaggtggga 720 
cattctcgac ttacggctgg tcatcggtct 780 
ccggccgcgg attccccgag gggttgccgg 840. 
cggatttggc ttcccgcatg gcccgtttca 900 
cggcccggac cgaggccagt gtactgcggg 960 
ccaccttcgg cagccgctcc ggcccaaacg 1020 
tttcgg 1056 



aataccggca aatccacgtt . cttcaaccgc 60 
tggccgggca tcacggtcga cctgctgagc 120 
caagtggtag acctgccggg catctacagc 180 
gttcgcgact ttttggagaa caacccggtg 240 
cagatcgacc gccagctccc tttcgcgctc 300 
ctgctactca acatggccga tgaagcccgc 360 
atggccgaat tgctgcgcat gccagtgatc 420 
cagagcgtca cccagaccct gctgcgggcc 480 
gacgtggcgc agaccttctc ggaggaccac 540 
cgtgccgcgg tccgggttcc aagacgattg 600 
ctcctcctcc acccttgggc aggactcccg 660 
caattcatct tcacgctggg aaaaccgatg 720 
ctgcgtacac tctggctcga accgctgacg 780 
cttctggacg gcatctacag tggtgtcggt 840 
ctgttcttcc tggtgatgac cctgatcgaa 900 
ctgatggacg ccctgatggc ccgactgggg 960 
atgggcttcg gctgcaacgt gccggcactg 1020 
ctgcgtctgc tcaccatgct ggtgatcccg 1080 
ttcctgttca tcacggcggc actgttcacc 1140 
ctttatctcc tgagcttcac gacggcactg 1200 
gtcagcaacg aacccttcgt catcgagctt 1260 
atcttcctac gcggctggca tgaagtccgg 1320 
acggccggcg tggtcgcggt ttggttgctc 1380 
ggcgtggata cgctggcggg tcacatcgcc 1440 
ggcatcgatg cccagcttag cctcgctctg 1500 
gtcggctcgc ttgccgccat ctacggactg 1560 
cagaggctcg actgggtgca ggcctacagc 162 0 
tgcctgtcga cagtggccac cctgcgcacc 1680 
tccatattct ggtcgctgct gctggcctgg 1740 
cgctcgttgg ggttc 1785 
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<400> 249 

gtggtcagta atgtcaaatc tatccaaata 
agaacccgga ataccgtact gacggccgtg 
5 ggagccgcca tgatgggcgg cggatgcatg 
ccgccccgcg gagcggcgtt cgccgatcca 
ggcgtcgtcg aagtcaacct ggaagcgaaa 
gcaaacctgc agacttacaa cggcttcttc 
gacat'cctga aggtccattt caagaattcg 

10 atgccccgcg acatgaccaa tctgcatacc 
gccgacaacg tcctggtgca tttcccgtcc 
tcgcttcacc ggggcggtaa cctcaacttc 
gaacaggtct gggcaggcca ggcgggagcg 
tcgggttacg aaacgcacat cctggtcctg 

15 gaagcccaca cgtcggcgga cttcatgaac 
ggccaagtca acccggtgct ggcgatgcgg 
aacgccagca acgcgcggtt ctacaagctc 
ggcacggacg gcggcctgct ggacaagccc 
ggcgagcggg tggacgtcct ggtgaaggct 

20 gccttgccat acaaccgggg ggcgggcgac 
gtgaacgtca ' ccggctcatc gctgagccag 
actcggctga acgtgccggc caatgcggtc 
ggcatgatgg gcggtggctc ggcctccatc 
tataccatcg tttcgggacg tgaaacctac 

25 atggaccatc cctttcatca gcacgtcaac 
. gattcggcct acaaatcact gtataccacg 
ccggccatgg ggagtgtcaa actgctggtg 
ttccactgtc acatcctcga gcatgaggac 

30 

<210> 250 
<211> 1239 
<212> DNA 

<213> Methylococcus capsulatus 

35 

<400> 250 

ttgccgcagc gccgtgcgga tgcgatcggc 
cggcccggcg cgctcgtcgc ggaattcggg 
ccgccccacg gcgaaggcgt attccaccac 

40 ggcatggtcg agcagccggc gcatggcatc 
gcgggcattg tgccgttcga tgaaatgcca 
gcgcaagggt ggcaggaaga gggggactac 
gcggccctcg cgtaccgcat cccgcagcga 
cacgctgagc atgcggtcgc caccgaccgg 

45 cagcttggcc tgcagctcaa gcggcagttc 
gtcggcgcgc tggaacagcc cggcatggct 
atgcccgaac agttcgcttt ccaggagcga 
aaacggctcc ctggcgcggt gactctcggc 
ggtgcccgat tcgccgcgga ccaataccgt 

50 acggaacacc tgtttcatcg ccggttcgcg 
ggcttccgcc agaggggtac cgatggtttc 
ggcggcccct tcccggtccc ggaggggatg 
atccgcccgc tcgacccgga tttcgtcctc 
atagccgggc agcagccggg cgatggattc 

55 cagctgctcg gcagccgaac tccagtagct 
ggcgccggtg ctttcgagtc cggccagcgc 
accggagggg gtatcgcttc gacgtttcat 



cataaaatta taaaaatgac taagaaaata 60 
acgatggccg ccgccgtcta tgcttctccc 120, 
atgggctgca catcgaccac cgtcatcgac 180 
ccgacgctgc ccaatctgtc gatgaccccg 240 
atcgcacccg tcaacgtcaa cgggacgacg 300 
cccggcccca ccatcaaggt gaagaagggc 360 
ctgccctata ccggggtgaa cgacatgggg 420 
catggcctgc acgtctcgcc cgccgggaac 480 
ggtgagacct tcgactacga atacgatctt 540 
tatcatccgc acgtacacgg caatgtcgcg 600 
ctggaggtgg cggacgaggg aacggcgctc 660 
aaggacatca ctctcagcgg cggcgcgccg 720 
ggcaaggaag gcgacacgat gctggtgaac 780 
ccagggcagg tgcagcgctg gaagatcgtc 840 
agcctgggca gccattcgct gcgggtggtc 900 . 
tatacgcaga gcaccgtgct gctgtcgccg 960 
tcgagcacca agggttacta caagttgcag 1020 
tcggccaatc agcagatcac cctcatgacc 1080 
aacctgccgg cgatggtcga tcccagcgcg 1140 
acccggcaga tcaccctgag catggggatg 1200 
aacggcatcg ccttttcgga caccgaggcc 1260 
gaggtgtggg aaatctacaa ccacagcatg 1320 
ccggcgcagg tgatttccat cagcggcggc 13 80 
acgccggcct ggaaggacac cgtcatcgtg 1440 
ccggtgaagg attacggcgg caccacggtg 1500 
atgggtatga tggggctgtg ggacatccaa 1560 



ctcatccggc acggcttcca tggacgtttg 60 
cggcagatca tcgagttcca gcacctcccc 120 
gttctgcaat tcgcgcacat tacccggcca 180 
ggggtcgatg cggacgatgc ggcgcaggcc 240. 
gagcagcagg ccgatgtcgc ggcggcgctc 300 
ccgcagacgg tacatcagat cctcgcggaa 360 
gcgatgggtc gctgccacga tccttacatc 420 
aacgaagctt cgttcctgaa gcacgcgcag 4 80 
ggcgacttca tcgaggaaca aggtgccgcc 540 
gcgcacggcg ccggtaaacg ''cgccgcggac 600. 
gggtgccagc gcggcacaat tgaccgcgag 660 
atgcacggcg cgggcgacca gttctttgcc 720 
ggcctcggtt tccgcgacat tgcggatgag 780 
cgtgagcagt ccatgcaaga tctcgacatc 840 
gatcgcggtg agtacttcca ggcggccccg 900 
gtaccggcgt cgcaacagca gcgccgagcc 960 
gcctctgccg tcgtcagctc gaggggggcc 102 0 
gccggtcgca aattcacccg tgtggcccgt 1080 
cacccgctcc tcctcgtcca ggaggtagag 1140 
atcgagcagg cagcgtgtgt cgagggggag 1200 
agtgtttca 123 9 



60 <210> 251 
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<211> 2343 
<212> DNA 

<213> Methylococcus capsulatus 
5 <400> 251 

atgagcgcct cgacatgctg ttggccaagc ggcgggcagg ggaccgtcgc gtctggctgg 60 
aggaaaaggg caatctcgcc gacatctgac ccttggcaag catccaccat gaacgaagtc 120 
gcgaattacg agcgcattcc cttacgggat ttcaccgaga aggcgtacct cgattacgcc ,180 
atgtacgtca tcctggaccg cgccctgccg cacatcgccg acggcctaaa gccggtacag 240 

10 cggcgcatcg tctacgccat gtccgaactg ggcctgtcgg cgcagtccaa gcccaagaaa 300 
tccgcccgca ccgtaggcga cgtgctgggc aagtaccacc cgcacggcga ttcggcctgt 360 
tatgaagcca tggtgctgat ggcgcagccc ttctcctacc gttacccgct gatcgacggc 420 
cagggcaact ggggttcgcc cgacgacccc aagtcgttcg cggcgatgcg ctacaccgag 480 
gcgaggctga cgccctatgc gcagtcgctg ttgtccgagc tggatctggg caccgtggac 540 

15 tgggtgccga atttcgacgg cacgctggaa gaaccgcagc tcctcccggc ccgcctgccc 600 
aatctcctgc tcaacggcgc caccggcatc gccgtcggca tggcgacgga cattccgccc 660 
cacaatctgc gcgaggtggt cgaggcctgc atcctcctca tcgatcggcc cgaagccacg 720 
gtcgaggaac tgtgcggctg catccgcggt cccgatttcc ccaacgaggc cgaactcatc 780 
acgccgcggg aggagctgct gaagctgtac cagaccggca gcggtgcggt gcgtttgcgc 840 

20 gcccgctacg agctggagga cggcaacatc gtcgtcaccg cgctgcctta ccaggtgtcc 900 
ggcgccaagc tgatggaaca gatcgccgcg cagatgcagg ccaagaagct gccgctggtg 960 
gaggacctgc gcgacgaatc cgaccacgag aacccgaccc ggctggtcat catgcccaaa 1020 
tcccggcggg tcgaggtcga acccttgatg tcacacctgt tcgccaccac cgacctggag 1080 
cgctcctacc gcgtcaatct caacatcatc ggcctgaacg. gccggccgca ggtcaagaat 1140 

25 ctgcgcgaga tcctgacgga atggctgagc ttccgcaccg agaccgtccg tcgccgcctc 1200 
cagcatcgtc tggacaaggt gctggcgcgg ctgcacatcc tggaagggct gctgctcgcc 1260 
ttcctcgaca tcgacgaagt catcgccatc atccgcggcg aagacgagcc caagccggtg 1320 
ctgatgacgc gtttcggcct caccgatctg caggccgagg cgatcctgga actcaggctg 1380 
cgccatctgg ccaggctgga ggaaatcaaa atccgcggtg aacaggaggc gctcgaacag 1440 

3 0 gagcgcgccc ggctcgaaag aaccctgggt tcccgggcgg aactcgacgc cctgatcaag 1500 
caggaactgc ggcaggacgc cgagaaattc ggcgacgccc gccgctcgcc catcgtcgcc 1560 
cgccaggcct cgcaggcact ggataccacc gccctgatcg ccagcgagcc ggtcaccgtc 1620 
gtgttgtcgg agaaaggctg gatacgctcg gccaagggcc acgaagtcga tcccgcgacc 1680 
ctgagctacc gcgccggcga cggcttcctg tgcgccgcgc tgggccgctc cacccagccc 1740 

35 gcctatttcc tcgattccac cgggcgcagt tacagcctgg ccgtgcacga cttgccctcc 1800 
gcccgcggcc agggcgagcc gctgaccggc . cgcctcaacc cgccgccggg cgccatcttc 1860 
gtcgccgtgc tggcaggctc ggaggaagac tggtatctgc tggccaccga cggcggctac 1920 , 
ggtttcctgg tccagctcgg cgagttggga tcgaaaaacc gctccggcaa gacgctgctg 1980 
accgtgcccg atcacgccaa ggtcatgccc ccgctgcgtg tcgcgaaccc cgatggcgac 2040 

40 cgcctggcct tcgtttcggc gcaagggagg ctgctggtct acccggcgga ggaaataccc 2100 
cgcctcaaca aaggcaaagg cagcaagctg atccagatcc ccccggccga cctcgaagcg 2160 
cgccaggact acctcgtcgc catggccgcc ttgcccgccg gcgcggcgct gcgcgccacc 2220 
gccggcaagc gcaccctcac actgcagcca gctgacctgg atcattaccg ggggtcgaga 2280 
gggcggcgcg gcaatccgct gccacgggga tttcagcggg tggagcggct ggagacggta 2340 

45 taa 23 43 



<210> 252 
<211> 1887 
50 <212> DNA 

<213> Methylococcus capsulatus 

<400> 252 

atgaacgaag tttacgatgc ctcagccatc gaagtcctga gcggcctgga tccggtccgc 60 
55 cgccggccag gcatgtacac cgacaccacc cgccccgacc atctcgccca ggaggtcatc 120 
gacaacgcag tggatgaggc gctggccggt ttcgcccgcc tcatcgagat ccggctcctg 180 
gcggacggcg gcctggaagt gcgggacgat ggccgtggca tgccggtgga catccatccc 240 
gaacttggcg tgtccggtgt cgaggtgatc ctgaccaggc ttcatgccgg cggcaaattc 300 
tcccggaagg cttatcgcta ttccggcggc ctgcacggcg tcggcgtctc tgtggtcaat 360 
60 gcgctgtcgc tgcggctgga ggtcgaagtg cgacgtgacg ggaaagtcca tgceatcgct 420 
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ttcgaaaagg gcgaaaaggt gggggatctc 
accggtacga cggtgcgatt ctggccggag 
cgctcgcgtc tcaaacattt gctgcgcgcc 
cggatgaccg acgacgccag cggcgaaacc 
5 cagtacctgc tggaccagtt gcagggatgc 
gcgatggagg gtcggcagga ggcggtggag 
gcgccggtgg ccgagagtta cgtcaacctg 
aacggcctac gcacgggact gaccgaggcg 
ttgccgcgcg gcatcaagat cgtgccggac 

10 tcggtaaaga tgcaggagcc gcagttcgcc 
gaatgcgctt cgttcgtctc gggggtggtg 
catcccgcgg tcggcgagcg catcgccgag 
cgggccgccc gtcgggtcac ccgcaagaag 
ctggccgatt gcgcggcaca ggatgtcaac 

15 tccgccggcg gttcggccaa gcaggcgcgc 
cgcggcaaga tcctgaatac ctgggaagtg 
gtgcatgaca tcagcctggc catcggcgtc 
cgctacggca aaatctgtgt gctggccgat 
ctgctgtgcg ccctgttcct gcgccatttc 

20 atcgccatgc cgcccttgta ccgcatcgac 
gaggccgaaa aaaagggcgt gctggatcgt 
aatgtgctgc gcttcaaggg cctgggcgag 
atgaatcccg acacccggcg gctggtgcag 
gagcgcctcg acatgctgtt ggccaagcgg 

25 gaaaagggca atctcgccga catctga 



accgagaccg gcacgacgcc caggcgcgca 480 
gcacattatt tcgacaatgc ccggttttcc 540 
aaggctgtgt tgtgcccagg gctggaaatc 600 
gaaacctggt . gttatcggaa tggtctgccg 660 
gcctgcattc cggatgagcc' gttcaccggc 720 
tgggccgtgc tctggtgtcc ggaaggcgcg 780 
gtgccgacgg tgcagggcgg tacccacgtc 840 
gtgcgggagt tctgcgagta ccggaacctg 900 
gacgtctggg agcgctgcaa tcacgtcctc 960 
ggccagacca aagaacggct gaattcgcgc 1020 
aaggatgctt tcagcctctg gttgaaccag 1080 
ctggtgatcg aaagcgccca gaagcggttg 1140 
gtcagcagcg ggccggcgct gcccggcaag 1200 
cgcaccgaac tgttcctggt cgagggcgat 1260 
gacaaggatt tccaggccat catgcccttg 1320 
gaatccggcg ctatcctcgc atcgcaggag 1380 
gaccccggtg ccaccgattt gagtggcctg 1440 
gccgattccg acggcaacca catcgccacc 1500 
cgcgccctgg tcaaggccgg ccacgtgttc 1560 
gtcggcaaac aggtgtatta cgcgctggac 1620 
atcgaggccg agaagatcaa gggtaaggtc 1680 
atgaaccccg tccagctgcg cgaaaccacc 1740 
ttgtcgctgg acgacgccgc tgcgaccgat 1800 
cgggcagggg accgtcgcgt ctggctggag 1860 

1887 



<210> 253 
<211> 903 
30 <212> DNA 

<213> Methylococcus capsulatus 

<400> 253 

atgaaccctg aacgatctct gagcgatttc atgcggtcca gccaggagcg ggtggaacga 60 

35 gcgctggatg cacgcctgcc ggccgccgac cgcatgccgg agcggctcca ' tcaagccatg 120 

egctactcgg tgctgggtgg cggcaagcgc atgcgccccc tgctcaccta cgccaccggc 180 

cagaccatcg gcgtggcggc ggacctgctc gacggccccg cctgcgcggt tgaattcatc 240 . 

catgtctatt cgctgattca cgacgatctg ccggcgatgg acgacgacga cctgcgtcga 300 

ggcaaaccga cctgccacaa ggcctatgac gaggccaccg cgatactcgc gggagacggc 360 

40 ctgcaggccc tggccttcca cgtcctcgcc caggatccca gcatcgccgf gccggcggaa 420 

aaccgcatcg ccatgatcga aaccctggca aaagccagcg gccccgccgg catggtcggc 480 

ggccaggcga tcgacctggc ttcggtgggt aagaagctgg acctgccggg gctggagaac 540 

atgcatatcc gcaagaccgg cgccctgatc cgtgccagcg tgcggctggc ctgcctggcc 600 

cgtcccggtc tgccggctga acaattcgac cgcctggacc actacgccaa gtgcatcggc 660 

45 ctcgctttcc agatccagga tgacatcctc gacgaagaga gcgacaccca gaccttggga 720 

aaaactcgag gcaaggaccg cgaccacaac aagcccaact acccggcctt 'gctggggctg 780 

agcggcgcca aagaaaaagc ggaagaaatg cacgaggcag ccctggaaag cctggccggc 840 

ttcggccccg aagccgatct gctgcgcgaa ctcgcccgct tcatcatcca gcggcagagc 900 
tag " 903 

50 

<210> 254 
<211> 1920 
<212> DNA 
55 <213> Methylococcus capsulatus 

<400> 254 

atgaccgaaa ccaaaagata tgcccttctc gaagcggcag accatcccgc cgcactgcgc 60" 
aacctgccgg aagacaggct gcctgagctc gccgaagaac tgcggggcta tctcctggaa 120 

60 agcgtgagcc ggtcgggcgg gcacctggcc gcgggactcg ggacggtgga gctgaccatc 180 
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gccctgcatt acgtcttcaa cacccccgaa 
gcctatccgc acaagatcct gaccgggcgg 
gggggattgt cggccttccc caatcgggcc 
cattcgagca cctcgatcag cgcggccctc 
5 cgccccatcc atgcggtggc gatcatcggc 
gaagcactca accatgccgg cacgctggat 
gagatgtcga tctcacccaa tgtcggcgcg 
gggaagttct actcctcggt gcgtgaaagc 
ggcgtttggg agctggcgcg gcgcgccgaa 

10 acgctgttcg aagaactggg cttcaattat 
accttgatca cgaccttgcg taacctgcgg 
gtcacccgca aaggcaaggg ttacgcaccc 
gtcggcgcct tcgacctcga cgccgacgaa 
tatacggaag tattcggcca gtggctgtgc 

15 ggcatcacgc cggcgatgcg cgaaggctcc 
gatcgctatt tcgacgtcgg catcgccgag 
gccagcgaag gttacaagcc ggtggtggcc 
gaccagttga tccacgacgt cgccctgcag 
gctggtctgg tcggaccgga cggcccgacc 

20 cgctgcatcc ccaacatgct gatcatggcg 
ctctataccg gcttcatcca tgacggcccg 
cccggcgtca ggccggagga gacgatgact 
ctccgcggca agggaaccgc catcctggcc 
gtcggcgagc ggatcggcgc cacggtggcc 

25 'gcgcttatcc tggagttggc agccacccac 
atcgccggcg gtgccggcag tgcggtcggc 
ccggtctgcc acatcggtct gaaggacgaa. 
ctggccatcg ccggcctcga tcaggccggc 
gccacggctg ccgcagacaa accacggcgg 

30 

<210> 255 
<211> 1116 
<212> DNA 
35 <213> Methylococcus capsulatus 

<400> 255 

atgggcgttc cactgcgtca acaactgacc 
ttcggtgtaa agcgttatcc tctggtgttg 

40 gcctgcgccg gctgcgggaa aatcgattat 
gtcgaggaat cactgcaggc cgttgacgaa 
ggagagccgc tgcttcacaa ggaattgccg 
aaatacgttt atctctgcac caatgccctg 
ccgtccccgt tcctgacgct gtcgatccat 

45 tcggtctgtc aggccggtgt gttcgaccgg 
cggggtt tec gggtgaccat caactgtacc 
gccgagttct tggatcacac ccagcgtctg 
ttcagctacg agcacgcgcc gcagcagaac 
ctgttccgca aggtgttcaa gctgggccgc 

50 ctctatctcg atttcctggc gggcaaccag 
acccggaacg ttttcggctg gcagaaaccg 
ccttccttcc gcgccttgat ggaggagacc 
ccgaaatgqg ccaactgcat ggcgcactgc 
atgcgccgtc cctggaaagc ggcctgggtc 

55 atggcgcccg agccggagcc ggaatacgaa 
gcgcgtccga cgatccgcat cgaggctgtc 



gacaagctgg tctgggacgt cggccatcag 240 
cgcgcccgcc tgccgaccat ccgcaagaag 300 
gagagccctt acgactgctt cggcgtcggc 360 
ggcatggccg tcgcagccgc gctggaacgg 420 
gatggcggcc tcacgggggg catggccttc 480 
gcgaacctcc tgatcatcct caacgacaac 540 
ctcaacaact acctggcgaa gatattgagc 600 
ggcaagcatc tcctgggccg ccacatgccc 660 
gaacacgtca aaggcatggt ggcgccggga 720 
ttcggcccga tcgacggtca tgatctggac 780 
gatcagaaag gcccccgctt cctgcacgtc 840 
gcggagaagg atcccgtggc ctaccacggc 900 
ctgcccaagt ccaagccggg aacgccgagc 960 
gacatggcgg cgcgcgaccg gcggctgctg 1020 
gggctggtgg aattctcaca gcgcttcccg 1080 
cagcatgccg tgacattcgc cgcgggacag 1140 
atctactcga ccttcctcca gcgcgcctat 1200 
aacctgccgg tgctgttcgc catcgaccgc 1260 
catgccggca gcttcgatct gagcttcatg 1320 
ccctcggatg aaaacgaatg caggcagatg 1380 
gcggccgtgc gttatccgcg cggcagaggc 1440 
gccttccccg tcggcaaagg agaggtgcgc 1500 
ttcggcaccc ccctggccgc cgcactcgcg 1560 
aacatgcgtt tcgtgaaacc cctggatgag 1620 
gaccgcatcg tgaccgtcga ggaaaacgcc 1680 
gaattcctcg ctgcccagca ctgcggcatt 1740 
ttcctcgacc agggcacccg ggaggaactc 1800 
atcgcccgat cgatcgacgc attcatccag 1860 
gcccgcggcc aggccaagga caaacactga 1920 



gtcgcgaagt atctgctcaa acaaaagatt ' 60 
atgctcgagc cgctgttccg ttgcaacctg 120 
ccggatgaga tattgaaccg acgcctgagc 180 
tgcgatgccc cgatcgtgtc gatcgctggg 240 
gagatcgtgc gcggcatcat cgcacgcaag .3 00 
ctgctcaaga aacggatcga cgattacgag 360 
ctggacggta accgtgagcg gcacgatgcc 420 
gctgtcgaag ccgtcgagat ggcgattgcc 480 
ctgtttcagg gggagtcggc 'cgaggaggtg 540 
ggggtcgagg gggtgaccat cgcccccggt 600 
attttcatcc ggatgcgcga cagcaaggag 660 
ggccgcggct ggcgtttgaa tcattcaggg 720 
agttataact gcacgccctg gggcaacccg 780 
tgctacctgc tggtggatga aggttacgcg 840 
ccctggcaca agtacggcaa ttcgaaaaat 900 
ggctacgagg ccagcgcagt ggaagacgcc 960 
gctttgttcg ggccgaaaac ggaaggaagg 1020 
accggcgcgc ccgaagcggc gcccgtcaag 1080 
gagtaa . 1116 



60 



<210> 256 
<211> 1089 
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<212> DNA 

<213> Methylococcus capsulatus . 
<400> 256 • 

5 atgagcggaa cacccccctc acagcccgcc agacatgagc atctgtcgga cgacgaa£tc 60 
caggcccatt tcctggacgg cgtatcccgt actttcgctt tgacgatccc gaggctgccg 120 
gaaggtttgg cccgtccggt atccaacggc tacctgctgt gccgtatcgt cgacaccatc 180 
gaagacgagg tggcgctgac gtcgacccaa aagcggcgat attgcgagca tttcgcccgg 240 
gtcgtcgccg gaacggcacc cgctgccccg ctcgccgacg aactctttcc actgctctcc 300 

10 gaccagaccc tggccgccga gcgggagctg atcgccgcca ttccgcgcgt catcagcatc 360 
acccatggct tcgccgcgcc gcagcaggag gcactggccg agtgcgtggc cacgatgtct 420 
agaggaatgg ccgagtttca ggacaaggac ctgcggcacg gtctcgagga cctgcgacag 480 
atgggcgatt actgctatta cgtcgccggc gtggtcggag aaatgctgac tcggctgttc 540 
tgtcactact ccccggaaat cgccgcacat cggtcgcggc tgatggaact cgcggtgtcc 600 

15 ttcggacagg gactgcagat gaccaacata ctgaaggacc tgtgggatga ccatgcgcgc 660 
ggcgtctgct ggctgccgca ggaggtgttc acggaatgcg gtttctccct caccgagctc 720 
cggccgcacc acgccaaccc cgatttcgtc cgcggcttcg agcgactgat cggcgtggcc 780 
cacgcccacc tgcgcaatgc gctggaatat acgttgctga tcccgcgcca tgaaaccggc 840 
atccgcgaat tctgcctctg ggctctgggg atggcggtgc tcacgctgcg caagatccat 900 

20 cgtcacccct atttcagtga ttccgcccag gtgaagatca cacggcaggc agtcaaggcg 960 
acgatcgtca dctcgcggct gacccgcggc agcgacacct tgctgaaagc cacgttccgg 102 0 
ctcgccggtc tcggcctgcc cgccgcggtg cctgccgctg tgctgcagcc ccggcccatc 1080 
gacatttga ■ ' 1089 

25 

<210> 257 
<211> 1974 
<212> DNA 

<213> Methylococcus capsulatus 

30 

<400> 257 

atgttgagag aagcgacagc aatatccaac ctcgaaccgc cgctgaccgc ctcatacgtc 60 
gagtcccctc tcgatgcggc. gatccggcag gccaaggacc gtctgctgag cctgcagcac 120 
ctggaaggct attgggtgtt cgaactcgaa gccgactgca ccatcccggc cgagtacatc 180 

35 ctgatgatgc atttcatgga tgaaatcgac gcggcactgc aggccaagat cgccaactat 240 
ctgcgcagcc accagagcgc cgacggcagc tatccgctgt tccggggcgg cgccggcgac 300 
atcagctgca ccgtcaaggt ctattacgcc ctcaagctgg cgggcgattc catcgacgcc 360 
ccccacatga agaaagcccg tgagtggatt cttgcccagg gcggcgccgc ccgctccaac 420 
gtcttcacgc gcatcatgct cgccatgttt gaacagattc cgtggcgcgg aatccctttc 480 

40 atcccggtgg aaatcatgct gctgccgaag tggtttccct tccatctgga caaggtgtcg 540 
tactggtcgc gcacggtgat ggtgccgctg ttcattctgt gcagtcataa* agtgaccgcg 600 
cgcaatccat cccggatcca tgtccgcgaa ctgttcacgg tcgatccgca gaaggagcgc 660 
cattatttcg accacgtcaa gacgccgctc ggcaaggcca tcctcgcgct ggagcggttc 720 
ggacggatgc tggaacccct cattcccaaa gccgtacgca agaaggccac ccagaaagcc 780 

45 ttcgactggt tcacggcccg gctcaatggc gtggatgggc tcggcgcgat atttccggcc 840 
atggtcaatg cctatgaggc gctggatttc ctcggcgtcc ctccagacga cgagcgccgc 900 
cgactcgctc gcgaatccat cgaccggctg ctggtgttcc aaggcgacag cgtctactgc 960 
cagccctgcg tctcgccgat ctgggacacc gccctcacgt ccctcacctt gcaggaagtg 1020 
gcacgtcata ccgcggacct ccggctcgac gcggctctca gcaagggcct caagtggctg 1080 

50 gcctcgaagc agatcgacaa ggacgcgccc ggtgactggc gggtcaaccg ggccggtctg 1140 
gaaggcggtg gctgggcgtt ccagttcggc aacgactatt atcccgacgt ggacgacagc 1200 
gctgtcgtgg cccacgcgct gttgggctcg gaagatccca . gcttcgacga caacctgcgg 1260 
cgggcggcca actggatcgc cggcatgcag tcccgcaacg gcggcttcgg cgccttcgac 132 0 
gccgacaaca cgtactatta cctcaattcc atccccttcg ccgaccacgg cgccctgctc 1380 

55 gacccgccga cggcagacgt gagcgcccgc tgcgccatgt tcctcgccag atgggtgaac 1440 
• cggcaaccgg agctgcgtcc cgtcctggag cgcacgatcg attacctgcg ccgggaacag 1500 
gaagccgacg gctcctggtt cggccgctgg ggcaccaact acatctacgg cacctggtcg 1560 
gtgctgctgg cctacgaggc cgccggtgtt ccgaacgacg accccagcgt gcggcgcgcc 1620 
gtggcgtggc tcaagagcat ccagcgcgag gatggcggct ggggggaaga caacttcagc 1680 

60 tatcacgatc cgtcgtatcg cggccgcttc cacaccagca ctgcattcca aaccggattc 1740 
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gccctgatcg cgctgatggc ggcgggcgaa 
gattacctgc tccgccagca gcggcccgac 
ccgggtttcc cccgtgtgtt ctatctgaaa 
tgggcgctgg ctcgttaccg taacgaacgc 

5 

<210> 258 
<211> 1644 
<212> DNA 
10 <213> Methylococcus capsulatus 

<400> 258 

atgcgatcgg ggcggcgaga cggcagctgg 
agctcccaac ctctgcgcca gccatcgcgc 

15 gccgctgaca tgtcccatcg tctcccccgg 
tccgatgccg gcaagagcac gctggtgacc 
ttccgcgtcg cgcccttcaa gccgcagaac 
ggaggggaga tagggcgggc ccagccggtc 
accgacatga atccggtcct gctcaagccg 

20 caaggccatg ccgtgggcaa catggatgcc 
ctttccgcag tgctggaatc ctatgcccgg 
gaaggtgcag gcagcccggc ggaaatcaac 
ttcgccgagg cggtggactg cccggtgctt 
ttcgcccacc tcgtcggtac gctcgaactc 

25 ggcttcgtca tcaaccggtt ccgcggcgac 
ctgcaacggc gcactggcaa gccggtggtg 
ctcgatgcgg aagacgccgt ggtgacgaag 
cgcttgaagg tcattgcccc gagactgccc 
ttgcgcttgc atccgcaggt cgatttccgc 

30 gccgatctcg tcatccttcc cggaagcaag 
gaggcagggt gggaaggcgc catccggcgg 
ctgtgcggag ggttccagat gctgggccag 
ccgcccggct ccagccccgg cctgggactc 
aagcagctgc ggaccgtctc cggcatcttg 

35 gaaatccatg ccggcgtcag tagtggcccg 
. cgaggcgccg agggggctct gtcggacgac 
ctgttcgacg aacccgaggc cctcaccgcc 
cgggtgttcg acgtgagatt ggaacgcgaa 
gaagccgaac tgaacatgga actgatcatg 

.40 ggccacgcgc ccgccggtca gccg 

<210> 259 

. <211> 807 

45 <212> DNA 

<213> Methylococcus capsulatus 

<400> 259 

atgactgatc cggtgactct gcccgacctg 
50 gcctgcctca ctgcctacga cgcctcgtcc 
gtcatcctgg tgggcgattc gctcggcaac 
gtcacgctcg accacatggt gtaccacacc 
ctggtactgg ccgacctccc tttcctgagc 
gccgcccggc tgatccgcga cggcggggcg 
55 cggctcgacg tggtccggtt cctgacggaa 
ctgcagccgc aagccatcca ccggctgggc 
tcggcatgcc ' gcatggtcga agatgcccgc 
gtgctcgaat gcatcccctg ggagctggcg 
accattggca tcggcgccgg gcggcattgc 
60 ctgggcatga gcgcacgact cccgcgtttc 



gccggctcac cggaagtcca ggccggcgtc 1800 
ggattctgga acgatgaatg cttcaccgca 1860 
tatcacggct acgacaaatt cttccccctg 1920 
tacgccctgg cgtgattcgg atag 1974 



ccgcgcgagg atggaagtcc ggccttcccg 60 
cggatgtcga ggacagcgcc agtaacgcga 120 
ggtgcaacac tgatgattca gggcacgacg 180 
ggtttgtgcc gggccttgca tcgccgcggt 240 
atggcgctca acagcgccgt cacgccgcaa 300 
caagcgcagg cctgcgggct gccgccacac 360 
tacgccgatc aaggctcgca agtgatcatc 420 
cgccgttacc atgaattcaa gcccacggct 480 
ctcgcccacc aatttcaggc ggtcatcgtc 540 
ctgcggacgg gcgacatcgc caacatggga 600 
ctcgtcgccg acatcgaccg cggcggtgtg 660 
ctttcggcca gcgaacgcga gcgcatccga 720 
atggacctgt tgcggccggg catcgagtgg 780 
ggggttctgc cccacctgga cggcctctac 840 
tcgcggcccg ccgcgcccgg ccaggacaca 900 
cgtatcagca atcacacaga cttcgacgcc 960 
ttcatcggta cgggcgcgcc ccccccgccc 1020 
agcgtccgcg cggatctcgc ctggctgcgc 1080 
catctgcgct atggcggaaa actgctgggc 1140 
gcaatccacg atcccgcggg actcgaaggt 1200 
ctggatttcg aaacgacgct cgaattggaa 1260 
atcttggagg gcgcgacggt cagcggctac 1320 
gccctggagc ggcccgcctg tcggctggaa 138 0 
ggccagatcc tgggcaccta tgtgcacggc 144 0 
ctgctccgct gggccggcct gccgcaacct 1500 
cgcgggatcg accgggtcgc cgccgccgtc 1560 
gacctgctgt cgggcagcgg ccgcagagag 162 0 

- 1644 



ctcgccatga agcggcgcgg cgaaaaaatc 60 
gcagccttgc aggacgaagc cggcatcgag 120 
gtcatccagg gccagcccac caccttgagt 180 
gcctgcgtgc agcgagccgc gcgccgtgca 240 
tattgcactc cggaacaggc ggtccgcagc 300 
caggtggtca agttggaagg cggacgggaa 360 
cagaatgtcc cggtatgcgg ccatctgggc 420 
cgttacgcgc tgcagggtcg cgacgccgaa 480 
cagttggccg aggccggcgc aatgctcctg 540 
caggaaatca . ccgccgcggt cgacatcccc 600 
gacggccagg tcttggtctg gcaggacatg 660 
tgcaaagact tcctcgccgg caatgcaggg 720 
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gttcgtgagg ccgtctcggc ctacgtgcgc gaggtcaagg ccggcatctt cccgggcgac 780 
aggcacagct tcggccgcga cggtcca 807 



5 <210> 260 
<211> 858 
<212> DNA 

<213> Methylococcus capsulatus 
10 <400> 260 

atgaaaatcg tctccaccaa aacggagctg gaagcggtcc tggcgcc.ctg gcgggcggca 60 

gacgacagca tcgcgttcgt acctacgatg ggcaacctgc acgccggcca tctgcatctg 120 

gtcgacacgg caaagaccaa ggcccggcgg gtcgtggtca gcatcttcgt caacccgacc 180 

cagttcggac ccgacgaaga tctggccgcc tatccccgca cgcccgaaca ggacatcgaa 240 

15 cgactgcgcg cccatcaggc cgacctgctg tatctgcccg acgccgccga cgtctacccc 300 

gatgacggcc agccggccac ctttgtcgaa gtacccggcc tgtcggaaca actctgcgga 360 

aaattccggc ccggtcattt ccgcggcgtc gccaccgtgg tctgcaagct gttgaaccgg 420 

gtccggccgg acctcgcctt gttcggagaa aaggactttc agcaactgac cgtcatccgc 480 

aagatggtac gcgacctcga catggccgtg acgatcatgg gtgtcccgac ggtccgcgag 540 

20 cccagcggcc tcgccatgag ctcccgcaac gcctatctca gcccggagca gaaggaacgc 600 

gcctccctca tcttccgcac cctgaaccag gccgccgaag ccgtgcgcgc gggagaacgg 660 

gactatgccc gcatcgagca agaagccagc gcgacactcg aagccggtgg tttttcagtc 720 

gattatgtca gcatccggcg acagcaggac ctcgccgcgc cttcggcaga cgacagcgca 780 

ctcgtgatcc tggccgcggc gcatctgggc agggcacgat tgatcgacaa cgtcctgatt 840 

25 tccctcgaca caacccgt 858 



<210> 261 
<211> 474 
30 <212> DNA 

<213> Methylococcus capsulatus 

<400> 261 

atggattgtt tccgattcgc cacagtcgcc ggattgctac actccggccc atccggcata 60 

35 atcccacgcc ctgatcagac ccgacaggta cgctcaatgc aaaccacgat gttgaaagcc 120 

aagttgcacc gagcgcgtgt gacccattcg gagctcgaat acgaaggctc ctgcgccatc 180 

gacggctcac tgctcgactg tgccggcatt cgcgaatacg agcaaatcca gatctacaac 240 

gtcaacaacg gggaacgctt caccacctat gccatccgcg ccgccgacgg atccggcacc 300 

a'tctcagtca acggcgcagc cgcccgcctc gccgccgtgg gcgatatcgt catcatctgC 360 

40. gcctacgtcg gtttgaacca ggccgaactg gccgcctacc ggccgaacct cgtctacgtc 420 

gacgaaaaca accaaatcac ccggaccagc cacgccatcc cggttcaggc ggcc 474 



<210> 262 
45 <211> 906 
<212> DNA 

<213> Methylococcus capsulatus 
<400> 262 

50 ttggattccc tgggacggga gccgatgcga tcgaatagaa tggcaggccc gaaatcgccc 60 

gaccgttcca tgaaccgatt gctcgcattg ctcgcccagg atcgcccgct gatcatgggc 120 

atcctcaacg tcacccccga cagtttctcc gacggcggcc tgtatgacga tgtcgagcag 180 

gccgtccgcc gcggcgtgtt catggcgggg gaaggcgccg acgtgatcga cgtgggggga 240 

gagtcgaccc ggccgggagc tgagccggtc gaggccgcgg tccaactggc tcgtgtggtg 300 

55 ccggtcatcg aacgcctgcg ggggctgctc cccggacggg tggcgatcag cgtcgatacg 360 

acacaggggg aagtggcccg cgcggccctg agggccggtg ccgatctgat caacgacgtg 420 

tccgcggggc gggatgattc cgcgatgctg ccgctggcgg cggccgagcg cgcgccggtc 480 

gtgctgatgc acatgcaggg tacgcctttg accatgcagg agcgaccgca ttacgaagac 540 

gtggttgccg aagtgctggc gttcctgctg gagcgggcgg aggcagccgg gcgcgccggc 600 

60 gttccgcacg actccatcct gctcgatccg ggcatcggct tc.ggcaagcg gcgggacgac 660 
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tgatggccca. cctggaccgc ttcgtcgcaa cggggtatcc ggtgctgctg 720 
ggaagcgctt catgggggcg gtctgcggcg aaaccgagcc ggcggcgctg 780 
cggtggcgac gactgcgctg ggtgtatcag ccggcgtgcg ggtgttccgg 840 
tgaaggagaa tcggcaggcg gcggatgtcg cggaggcgat ccgccgagcg 900 

906 



<210> 263 
<211> 2295 
10 <212> DMA 

<213> Methylococcus capsulatus 

<400> 263 

atgaccctgc ccgccgccga cctcaaggcg attttcaatc tcgagcccaa ggccgcgatc 60 

15 gcctacctcc agcacaaggg ctacaagctt acctggaact ggcaggagat gctggacgat 120 

gcccacgcac gggcctttac cattgcgaag gcggcgcggc tggacgtggt gcaggacatt 180 

cggaatgccc tcgacgtcgc gctccgccac ggccaaacgc tcaaggactt ccaaaaaaac 240 

ttgaagccca cgctgcaagc caagggctgg tggggcaaac agatcatcgt tgacggcgcc 300 

gggaatgccg aggtcgcccg gctgggcagc ccatggcggc tggctacgat ctaccggacg 360 . 

20 aacctgcaat ccgccttcat ggcggcgaat taccaagaaa tggccgaagc cacggacagc 420 

cacccctatt ggcaatacgt cgcggtgctg gacggccgca cccggcccag ccaccgggcc 480 

atgaacggcc gagtgttccg ccatgacgat cccatctgga acacgatctg gccgcccaat 540 

ggcttcaact gcttcccggc ggaaacgccg gtccgggccg ccgcccggct ggggctaaaa 600 

acctggtatg cgggcaaagt ggtggagctg caaacgcggc tcgggcaccg gctcaccctg 660 

25 accgccaacc accccgtatt gaccgtccgg ggctggatcg cggcctgcca actccagaaa 720 

ggcgatcagc tgatcggcga cgcaagcggt gtcaatcccc gtctggctgg ggtcgtaaac 780 

gacgaacagc cgccagcccg cgccgaagat ctcttccaga cgctggcggc gcagggattt 840 

cgcatcgttc caatggcgcc gcacgatttc cacggcgacg cgggcttgcg caaacccgaa 900 

atccacattg cgggtcccga tgtccatctg atggacgaag tccaggccgc gccgggtcaa. 960 

30 ttcgtcggcc agcagcaact ccgccgggct gacgcttgcg cgatcatgga cgccgaccgc 1020 

cccgacggcc cgccgccggc ccgtatgatc ctggcggatg ccgttgctcc gcagaatccg 1080 

gctgacgttg ccgaggctgg tgccgagctg gcggccgatg gcgcgtttgg agatcagccc 1140 

gttgcggtac agggacaaca cccggcgttc gagatgggag tcgcggttgc gggcgcgctc 1200 

ccaggcggcg gcgcattggc gagcaatggc ggcggggtcc tgtttgatgg atcgccattt 1260 

35 gacgcgctcg gcttccgagc gcccccgcag ggggatgtcg cgggtacgga acagccggcc 1320 

cagggcgtca cggctgcatc cggcctggtc cgccagttgc ttgaggctaa cgccggcc.tg 1380 

atagcgctgg atgagatcgt ccagattcgg caattcgatt gggcgggcca tgtctatgat 1440 

ttcgaaacgg agacgggcct gattatggcc ggcggtgtga ttgtgcacaa ctgccgttgc 1500 

cgggtccggc cgagatccga acgaagcctc gcgcgtgacg ggatcgcctg gcagtcttcc 1560 

40 gcagggaagc tccgaaccct cgaaaccgat gccggcgtgg acaaacgtac cggggagata. 1620 

acacacgctc ggcgcaccgg gatcgacgtg gtcgacgccg acgggaaaaa gcatttcttc 1680 

gcgccggatg ccgggttcaa cttcaatccc. ggccaaggct ggagcaagcc tttcaccccg 1740 

ccgccgctgg ataccctgcc gaagacgttt tcgccggggc aggtcctgcc cgatctgccg 1800 

aagccggaaa aattcgccgc gtcgatgatc gtgccggatg gtttgggcga ggaggattac 1860 

45 gcgaaggcgt tcttagcgga gttcggtgcc gacctcggca agccggtggt gtttcaggac 192 0 

gtcactggag atccgatgct gatcgacgag gctttgttca aatccggcgc *cggcgagtgg 1980 

aaagcaacca aagacggtcg agggccctac atgcgccttc ttgcgcatgc gatcagatca 2040 

cccgatgaaa tttggatgcg ctgggaagag tcgagagagc ggcctgggac atggctgctt 2100 

aagcgccgct atctcaagac cttcgagatc gacggacatg gaagcgaatc gccccaatat 2160 

50 ggattgtccg tttttgagta tggaagcgaa ggatggtctg gatcgacagc gatgatttct 222 0 

caagccagtc gagggcctgg ggcacgtcgt cgttatattg agcggcagcg cgatggcttc 2280 

ttgttatttc gaaga 2295 



55- <210> 264 
<211> 471 
<212> DNA 

<213> Methylococcus capsulatus 
60 <400> 264 



aatctgaagc 
ggcaccagcc 
gtgccggcga 
gttcacgacg 
5 cggctt 
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atgagtaacc cgatcgaagt caccctcgac gacaccgaag tccgtcaaat gctggaccgc 60 
atccagcggg ccggactaaa cctcgggcc'g ctgatgaaaa ccctggcgat gaccctgaag 120 
gacgaaaccg aacaccggtt cgagaacgaa gggccgggat ggcctgcgct ttcggattcc 180 
acgaagcagg cgcggacccg cctgggccac tggccgggac agatgctcca ggtgtctggc 240 
5 cagctcgcgg catcgatctc gaccgaatcc ggcgcggact tcgcacggat cggctcctca 300 
aaagtctatg ccgctattca tcagttcggc gggtccgcgg gacgtagcca acgaacgacg 360 
attccagcac gtccctatct gccgatgacg gccaaaggcg agctgacgcc ccaggccaga 420 
gaagcggtgc tcgatgatac gatggcatac cttaagcggg ctgcgggcgt c .471 

10 

<210> 265 
<211> 438 
<212> DNA 

<213> Methylococcus capsulatus 

15 

<400> 265 

atgaacgtct cgaccggagc cggacgcggc aaccgcaggc gtcccatggc cgaaatcaac 60 
gtcgtaccct acatcgaccjt ctcgctggtg ctgctcatca tcttcatggt gaccgcaccg 120 
atgctccagt ccggcgtcga cgtcgacttg cccaaggcgg aggcgaggcc gatcgacccg 180 
20 aatcaggaca aaccgatcat cgtcaccatc gacaaggacg gccagctcta cctggatgcg 240 
accaaccagg aagacgttcc ggtcgacccc gccgccctga ctgagaaggt gacccgcgcc 300 
ctcgctgaaa aaccaggcac cgccgtcctg atccggggcg atcgggccgt ggattacggg 360 
cgcgtgatca ccgtgatggc cgcgctcaaa aactccggcg tgccgcaggt cggactgatg 420 
acgaatcccg tcgaagat 438 

25 

<210> 266 
<211>' 816 
<212> DNA' 
30 <213> Methylococcus capsulatus ■ 

<400> 266 

ttgccgccgc ttgataggcc cggccggtat ttcataaact acccggcatc cggagtgcaa 60 
aatcctgccg gccaccttct tgaaccgcct gccggtcctc tcgattctag , ccgttcatct 12 0 

35 acctcaactc tcagagcaaa ' aatgaattct gagctgtcga tcattactct gatcaaggag 180 
gccagcccgg tcgtccagat cgtcatgttc attctggtcg cggcgtccgt gatctcttgg 24 0 
acattcattt tcggcaagta ccgcgagatc cggcgcgccg aacagacctc catcgctttc 300 
gaagaccgtt tctggtccgg catcgacctg gccgacctgt accgccaact ggccacggaa 360 
agcgacgact gtggcggcct ggagctcatc tttctggcgg gcttcaagga gttcggccgc 420 

40 ctgcggcagc agagcggcat catgccggaa gccgtgatgg agggaaccca gcgcgccatg 480 
cgggtagcgc tcaaccgcga gctggacaag ctggacgaaa ggctgccgtt cttggccacc 540 
gtggggtcga ccagcccgta catcggcctg ttcggtaccg tgtggggcat catgaactcc 600 
ttccgctcgc tcggctcggt caagcaggcg accctggcga tggtggcgcc gggcatctcc 660 
gaggcactgg tagcgacggc gatggggctg ttcgcggcga ttccggcggt gatcgcatac 720 

45 aaccggtatt cgaccaacat ttcccggctg gcgaaccgct acgagtcctt caccgaggaa 780 
ctgctgagcc tgctgcaccg gcaggcgcac accaaa 816 

<210> 267 
50 <211> 1203 
<212> DNA 

<213> Methylococcus capsulatus 
<400> 267 

55 atgaacgaat ccccaaagga aggcgccggc ggcgcgccgg actacgatgt ctgggaggcg 60 
gaggtcaaat cctcccgcgg cctgccgctg gtctggctga ttccgctggt agcattgggt 120 
atcggtatct ggctggccta taggacgctg agcgaggagg gacccaccat cacgttgctg 180 
ttcaaggagg cgccagggct cgaggcgggg aaaagcaaga tcaagttcaa agacgtggag 240 
atcggcaccg tcgagtcggt ggtgctgaac gaggacctga cgggggtcgt cgtcaccgcc 300 

60 aagatggaga aacacgtcgc cacccacctc ggtgaaaaca ccgccttctg ggtggtgaag 360 
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ccggaattgg ggctgggcgg cgtctccggc ctggacacgc tgatggcagg aaactacatc 420 

gccgtcgagt tcggtggcgg caaggtcgtc cgcagattcg tcggactcga gcgtccgccc 480 

cggatcaagg cggacacccc gggtcgctcg tttttcctct cggcggacaa tgcggggccg 540 

ctgaaatacg gcaccccggt ctatttccgt gacatcgagg tcgggcaggt ggtgaacgtc 600 

5 gggctggccg aggacaaccg gagtgtccag gtcgaaatct tcatcgacgc gccttatcac 660 

cgcctcgtac acaacagtac ccgcttctgg caggtcagcg ggatcgatct gtccctcagt 720 

gcccagggcg tcaatctcaa ggtcggttcg atcatgtccc tgctccaggg tggcatcacg 780 

ttcgaaacgc cgacactcaa cgatcccaag gtgcagtcca gcgagcccaa tacccgtttc 840 

aggctgcaca aggatttcgc cagcatcgcc gaagggacct atacgctgcg ccagccttat 900 

10 ctgctgttct tcgacgactc cgtgcggggg ttgaacgtgg gtgcgccggt cgaactcaag 960 

ggcatccggg tcggcacggt gaccgagttg aagctcgcgc tggatttcgg cgcgcataag 1020 

' atccggattc ccgtggtcat cgaaatcgac cccgagcggc tcattcccta tggcgcggag 1080 

gaaatcatcg agcgggcgaa gaaggaatat aaggcggcga tggaggccgg ccgccgcccc 1140 

ttcatggaaa aactggtgga gcggg.tctcc gtgcccggct caggaccggc aacctcgggt 1200 

15 agg 1203 



,<210> 268 
<211> 822 
20 <212> DNA 

<213> Methylococcus capsulatus 

<400> 268 

ttggggattc gttcattgct gcatccagta acccgcctcg gggccggggt gggaagaaac 60 

25 ctcgccgtcc ttcgacgcca tgcgatccca gatcaggcgg ggatcgaaac tcatcgccgc 120 

gaacatggtc accacgacca cgccgccgaa cgccacggcg ccggcgccgg cctcgatggt 180 

cgccagggcg cccagttcga ccaccgccac caggatggtg atcacgaaaa tgtcgatcat 240 

" cgaccagcgt ccgatcgatt cggtgagccg gtaaagcacg gtgcgctccc acggccgcca 300 

agacgaaccg aactggaccg acagcagcaa aaaggtcatt accaggagtt tgagcaccgg 360 

30 cactacgatg ctggcaaaga acaccagcag ggccagcggc cacatcccgc ccacgatcag 420 

ttccttgacg ccgctgagga tggtgtcggg ctcgccccgg ccggacatcg tcacggtcat 480 

gaccggcagc agattggcgg gaatgtaaag gatgtaagcc gtcagcgtca gcgcccaggt 540 

ccgcgccagg ctgtcgggtt tgcgccggtg caggaccgcg ccgcagcgcg ggcagcgggg 600 

acggaccgag ccgggcaggg gccggctgag cagacggcag cagtggcaga gcaggtagcc 660 

35 ggcttcggcg gcggtcttct gatgctcagc caccggcggc ctccagccgt tcccagatct 720 

cgtgatcatc cagcacggca tcccccgccg ccatggacac catcagtccg gcgaaggaat 780 

agagggcaag gcccggcgag agaacggcca gatcggccag tt • • ' 822 



40 <210> 269 • 
<211> 633 
<212> DNA 

<213> Methylococcus capsulatus 
45 <400> 269 

atgggccgtc cctgccggag gattcagggc ttgagcgcgg ccgcctcgcg -cgccaggcgg 6.0 
gtgatttccg cccagttgcc ggcggcgacg aggtctttgg gggtcagcca ggagccgccg 120 
acgcagacca cgttggggag cttgaagaaa tccggggcgt tctgggcgt't gatgccgccg 180 
gtcgggcaga accgcacctg cgggaacgga ccccggaagg attccagcat cttgacacca 240 

50 ccggcggcca ccgccgggaa gaacttcatc acggtcagcc cgccctccag cacctgcatc 300 
acctcggaag tcgtggcaac gccggggaag aacggcagcc' tgctgtcgac gatggccttg 360 
agcagagtcg gcgtggtgcc cggtgaaacc ccgaactggg cacccgcggc gatcgaggct 420 
tcgagctggg cgggggtggc gatggtgccg acgccgacga tggcatcggg aacctcgcgg 480 
cggatcgcct tgacggcgtc gagaccggcg gcggtgcgca gggtgatctc cagcacgcgg 540 

55 atgccaccct . cgaccagggc gcgggccagc ggcacggcat- cttcgggacg gtccaccacc 600 
atcaccggca tgacgctggt ggcttcgatg ate 633 

<210> 270 . 
60 <211> 1083 
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<212> DNA 

<213> Methylococcus capsulatus 
<400> 270 

5 ttgccggacc ctcgtggccg cgctggaatc cgccgccagc ggccggaccg tgagattgga 60 

cgcctgaatc ttttgatcgc ctcccaaaga agcctcatga aaaaattcat caacacggta 120 

gaggatttcc tggacgaaag cctccgcggt ttcgccctgg cccacgccga catcgtcgat 180 

ttcagccccg aaccccgctt cgtctcccgc aaggcaccgg ccaggccggg caaagtggcc 240 

ctggtctcgg gcggaggctc ggggcacgaa. ccgctgcaca cgggattcgt cggcctcggc 300 

10 atgctggacg ccgcctgccc cggccaggtg ttcacctcgc cgaccccgga ccagatgctg 360 

gcggccgccc aggcggtgga ccacggcggc ggcgtcctgt tcatcgtcaa gaactacgcc 420 

ggtgacgtga tgaacttcga aatcgccgcc gagatgctgg acatccccca cgactcgctg 480 

ctcgtgcacg acgacgtctc cctcccggaa aaccgcggca tgggccggcg cggcatcgcc 540 

ggcaccacgg tggtggagaa gatcg.tcggc gcggcggcgg atgccggcta cgacctcgcc 600 

15 gcctgcaagg ccctggggga acgcgtggtc cacgccaccg cctccatggg catcgccctg 660 

accagttgca ccgtgccagc cctgggcaag ccgatgttcg agctcggcga gcgggaaatg 720 

gaaatgggtg tgggcatcca cggcgaacgg gggcgggagc gcatggctct gggcagcgcc 780 

ggcgagatcg tggactacat cgccgccgtc atcgacgagg agctgaaacc gcgagctggc 840 

cagccggtgc tgctgcacgt caacggcttc ggcggcactc ccctgatcga gctgcatctg 900 

20 gtgtacgggc tggcgcaccg gtactggagc ggacgcggcg tcgacatcgc gcgctccctg 960 

gtagggaatt acaccacttc gctggacatg gccggctgct ccctcaccct gagcctgctg 1020 

gacgaggaaa tgctcaggct gtgggacgcg ccggtgcaca cggccgccct gcgctgggga 1080 

tgc 1083 

25 

<210> 271 
<211> 951 
<212> DNA 

<213> Methylococcus capsulatus 

30 

. <400> 271 

atgcccacca tcgtcgaggc ctcgaattcc gaactggtgg ccatcgccag ccggcgtccc 60 

ggcgccgccg cagagaccct ggccaaatac gcaccgcacc agcagggcgt gcgctgctac 120 

gaccaacccg aggtcctgct cgccgatgac gcggtccagg cggtgtatct cccgatggcc 180 

35 aatcacgaac acgccgaatg ggcggtgcgg gcgctgcagg ccggcaagca cgtgctgtgc 240 

gagaagccca tggcgctgac ggcggcggac atcgaggcga tcgcaacggc cgcccgcgaa 300 

cgcggcctga cggtgatgga aggcttcatg taccgcttcc atccccagca tgcgcgggtg 360 

caggagatcg tccgctccgg cgcgatcggc gaggtccgct atgcccgcgc cagctattcg 420 

ttcatgatgc gcccggcccg gcgctaccgc- ttggcacgcg acgtccgaca cggcggcggc 480 

40 gcgatgtggg acatcgggcc ctatgcggtg cattccctgc gctggtgctt cgagcaggat 540 

ccggtcgctg tgacggcgat ggcgaagtac gtcgagagcg gcgcggacat cgccaccagc 600 

ggcgtgatcg atttcggcga cggccggcgc ggccatttcg atatcagctt cgaatgcgcg 660 

cggcgctcgg agtacgagat caccggcaca ctgggcggcg tgaaatgcca tacggcctgg 720 

cagaatcccg gcgacatccc ggtcatctcc tggtggaccg aggacggccg ccagtgcctc 780 

45 gaacaactgc cggtggccaa ccatttccgg ctggagatcg agcatttcgc cgactgcgtc 840 

ctgaacggca agccgccgtt gctgtcgctg gacgatgcca ggacgaattg -ccggaccctc 900 

gtggccgcgc tggaatccgc cgccagcggc cggaccgtga gattggacgc c 951 



50 <210> 272 
<211> 657 
<212> DNA 

<213> Methylococcus capsulatus 
55 <400> 272 

gtgggttcct gcatggggtt gggggatctg acaacacggt cagagatgcg ccagcacggc 60 
ctcggcattc gagacttcga acttgccgga ggcttcgacg ccgaggtatt tgaccacgcc 120 
gtcgtcgacg atcatggcga agcggtggca gcggatgccc atgccgttgg cggtcaggtc 180 
gcgctccagg ccgagtttct tcgcatattc ggcgctgcca tcggccatca tgcgcacctt 24 0 
60 gccgccggcc ttttgctcgc ggccccaagc cgccatcacg aagccgtcgt tcacggccat 300 
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gcaccagatt tcgtccacgc ccttggccct gagccgatcg tgattcgcaa cgaagccagg 360 

caggtgcttg accgaacagg taggggtgaa ggcgccgggc acgccgaaga tcacgagctt 420 

cttgcctcgg gcctgttcac cgacgtcgac cgccctggga ttcatgggac aggcggtggc 480 

cggatcgaac tcggtgcatt cggtgaggct gcccgcaggc agacggtctc cgactcggat 540 

5 ggtcatggga tttcctcctg gtgtttcgtc agtggtctgg gacaggcggg aggatggcgc 600 

aagcggtgcc ggaagtcaaa agggaggcga tctcaacctt atgattttca tggtatt 657 

<210> 273 
10 <211> 786 
<212> DNA 

<213> Methylococcus capsulatus 
<40p> 273 

15 gtgcaacaga cccgacgcct cctcgatatc atggcccgct tacgggaccc ggacacgggc 60 

tgcccttggg accttcggca ggacttcgcc agcctggtcc cttacacgct ggaagaagcc 120 

tatgaggtcg ccgatgccat cgaaaggggc gacttcaccg acctgcggga cgaactgggc 180 

gatctgctgc tgcaggtcgc gttccattcg cggatggcgg aggaacgggg gctgttcgat 240 

ttcgaagccg tcgctgcagc gatcgccgac. aagctggaac gccgccatcc gcacgtcttc 300 

20 gccggcatcg acttcgccag cgatgcggaa cggctgcgcc attgggagac gtccaagctc 360 

gaagagcggt cggagaaaaa cggccagact ggcggaagcg ttctggaggg cgtcgccacc 420 

gccttgccgg ccttgatgga agcccacaaa ctgcagaagc gcgcagcccg tcacggcttc 480 

gactgggatg catccgcagc ggtattgagc aaggtccgcg aagagttgga cgaactggaa 540 

caagccgtcg cctcgggcga tacggcgcat gtgcgtgagg aaatgggcga tctgctgttc 600 

25 gcgctggtca acctcgcccg tcacctggac gtggacgccg aaaccgcgct gcgcgaaggc 660 

aaccgcaagt tccgccggcg tttccggttc atcgaggact gcgtcagccg gagcggcaag 720 

cggctgaccg actgcaccct ggccgaactc gatgctttct gggacgaggc caagcgagcc 780 
ggacat 786 



30 



35 



<210> 274 
<211> 930 
<212> DNA 

<213> Methylococcus capsulatus 



<400> 274 

atgagcgctc tcatctgcgg ctccatggcc tatgacacca tcatggtgtt tcaggaccgt 60 

ttcaaacacc atatcctgcc cgaccaggtc cacatcctga acgtctcgtt cttagtgccg 120 

gagctgcgcc gcgaatacgg cggctgtgcc ggcaacatcg cctacaacct caaactgctg 180 

40 ggccacgatc ccctgccgat ggccaccgtc ggcaaggatt tcggacccta tgcccaatgg 240 

ctggcgtgct gcggcatccg ccgtgactac atccgcacgg tcgaagacag ctacaccgcg 300 

caggcctata tcaccacgga catggacgac aaccagatca cggctttcca tccgggggcc 360 

atgtcctttt cccatctgaa cgacgtgccg accgatgccg gcatccgcct cggcatcgtg 420 

gcccccgacg gcaaggacgg catgctccag catgcgcgcc agttcgccga tgcccatatc 480 

45 cctttcatct tcgatccggg tcagggcatg ccgatgttcg acggggagga actgctcaag 540 

tttgtcgagc tggcgaattg ggtcacactg aacgactacg aggcacgcct 'gatgcaggag 600 

cgcaccggcc tgaatccggc ccggctcgcc gagcgggtcg.atgctgtgat cgtcacccgc 660 

ggagccggcg gctccctcat ctacgccgcc ggagcctgcc atgaaatccc cgccgcacgt 720 

cccaacgccg tgctcgatcc caccggctgc ggcgatgctt accgggccgg gctgatctac 780 

50 ggcctgctcg aagacctgga ctgggtgacc acgggccgca tcgcctcgct catgggcgcg 840 

atcaaggtgg aaacggccgg cacccagaat cacagcttct cgctcgaagc cttccgggaa 900 

cgtttccgcg aaaacttcga ttacgccttc 930 



55 <210> 275 
<211> 402 
<212> DNA 

<213> Methylococcus capsulatus 



60 <400> 2.75 
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ttgcaacttc ggcttttgac aaccgttttc gaaggaaatc gcatggctgg acaaaatctc 60 
aagggcttcg cacgccttta cgccgcattc atcaattccc tcgccggcgt acgcgccacc 120 
tggcaccatg aagaggcctt ccgccaggaa tgctggctga ccctcgctgg cgtgccgctc 180 
ggtttgtggt tgggtgaaac ggggatcgag cgggcgttgc tggtgggggt gctgatcaac 240 
5 gtcctgatcg ttgaactgct caacactgcc gtcgaggtaa cgatcgaccg catcggcatc 300 
gagcggaaca acctgtccgg tcgggccaaa gacatcggtt ccgcggcggt gctgagttcg 360 
ctggtcctgg ccggcagcgt ctggttcctc atcttgattc gt 402 



10 <210> 276 
<211> 711 
<212> DNA 

<213> Methylococcus capsulatus 
15 <400> 276 

ttgtcaaaag ccgaagttgc aatcagccac tatcccacgc cgaggttaca agggtgttgt 60 
ggctggctcc tcggtctgaa cgtgaaaaaa ggactatgct ttaggaaaga agaagcgatg 120 
agggctgcct cgccgggaaa atggggagtg acggcatcga ccgggaaggg gctgcgcaac 180 
cttccgggaa tgccgcgcaa acggtcagcg caagaggaga gaatcatgga tacgaaacac 240 

20 agcggttact tcaagaattc cctttggctg ttggttctcg gctcttgtgc ctgggccgct 300 
tcgtcggttt cggcatgggc agccgatgga tgcagctttg agtacatcat caccagtcag 360 
gcagcgaaca ccttttccgc cagtgtgagg gtcacgaaca cgggcagcgc gctgagcgga 420 
tggaccgtgg cgtggaacat gcccggcgga cagaagatca cccgattgtg ggacggcaag 480 
tggtcacaga ggctgtcggc ggtcaccgtg cgcaacctgg agtccaaccg caaggtggcg 540 

25 agcggaggag tcatccagtt cggattcgat gccacctact ccggggtcaa cgggattcct 600 
gcggccatga cgctcaatgg ggcacaactt catcgactcc gacttcgact tcgacttcga 660 
cttcgacgcc gacgccgacg ccgacgccga cgccgacggc ccctagctag c 711 



30 <210> 277 
<211>- 1536 
<212> DNA 

<213> Methylococcus capsulatus 



gcccatccgg gctccggtcc cttcagaact tgccttcggc ttccagcttg 60 
cacatttctg ggtgcagata cagtcgcccc cattgagtcc cccgcaggta 120 
ccggccgtcc .gaaaatgacg ccgacggaca tcatcaggat cacgaaaccg 180 
aggtgatcag aaacaacgtc ataactgagt tctccaacaa aaactccggg 240 
gtgagcacct caccatccgg ctccgccaca aaaaagaacg aggagcacgc 300 
cccatgattc ctgcgccgaa tcagccgccg aaatcgtcca gcatgatgtt 360 
acccctatgtccaggagcat ctggatgacc gcggagttca tcatcggtgg 420 
tagtactcgc agtcctccgg cgccggatgg tttttgaggt actgctcgta 480 
tggatgaagc ccgtgtagcc ggtccagccg tcttccggct ttggatccga 540 
aaccacttga agttgggatt ctcggcctgc agtctgtcga actcctccac 600 
tcgcgcaagc tgcgggcacc gtaccagaaa gtcatcttgc gcttgctctt 660 
aactggtcga agatgtgcga acgcatcggc gccataccgg cgccaccgcc 720 
atctctttgt cggtatcgcg agcgaagaac tcgccgaacg gcccggaaat 780 
tcgcccggct tcaggttgaa gatataggac gacatgacgc ccggcggcac 840 
ttaccccagg gcggagtggc gatacgcacg ttgagcatga tgatgccctt 900 
tagttcgcca tcgagtaagc acggatcgcc ggcgctttga cgtgcgactc 960 
agatcgtatt tgtcccagtc ctcccggtat tccggctcga tggcgaaatc 1020 
cagtcgtaag gcggacactc gatctggatg taaccaccgg cgcggaaatc 1080 
cccgcgggca gttccaacac cagctccttg atgaaagtgg cgacgttgcg 1140 
accgtgcact cccacttctt gacgccgaac acctcctcat ggacgtgaat 1200 
tgcttgaccg tcacctggca agacagacgg tcgccctgag ccgcctctcg 1260 
tgcgaaagct cggtcggcag gatttcgccg ccgccttcca gcacctgcac 1320 
gcacaggtgc cgccgccgcc gcaggccgaa gacacgaaca ggttgttgtc 1380 
gtcagcagct tggagccgat cggaacgtgg atggtcctct ctccgttgat 1440 
acgttgccct cggccaccag cttcgacttg gcgcccagaa tcacgaagac 1500 



35 <400> 277 
atggcgcacc 
aggcgcttct 
cccttgatcg 
atgatggcga 
40 caagccgacg 
ggctccccgt 
ctctcggtcg 
tccgcacatg 
caggatgtta 
45 caggccgagg 
atagaaggct 
caagcggagc 
gatgaacacc 
ggtgaccttg 
50 cgtgccctct 
ttcctccgga 
gatcttccag 
cgagaacttg 
gacgttctct 
55 gttggagcgc 
cttcatgttc 
cttggtgatg 
ccggcattga 
ggccaatgcc 
60 cagcacctcc 
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cagggccacc acgatagccg tgaagaaaaa tacgcc 1536 

<210> 278 
5 <211> 2028 
<212> DNA 

<213> Methylococcus capsulatus 
<400> 278 

10 atggcgaaat ccttcacctt acgcgtccag acgggctgga cggggcattt tcatgccttt 60 
taccgggaga aattccggct ataccggccg ccgtcctccc tagagttttc ggaaatcttt 120 
tcactaacaa gatgtattct gcggacgcag ataccaggag gaaacaagat gaaaaaaccc 180 
gtgaaaagct ggctcatcgc aagttccata gcatcgttgc tggcagtacc cggggtctct 240 
ttcgcgaacg ctgaagtgga agcactcacc aaggatccga agaactttgc gacttggggt 300 

15 ggcaactacg cgggcacgcg ttacagcacg ctggaccaga tcaatttcaa gaacgccaag 360 
catctgcagc cggtctggac gttctccacg ggcatgctgc gcggccatga aggcggtccg 420 
ctcgtcgtca acgacgtgat ctacattcat accgggtatc cccacaaggt ctacgccctc 480 
gatcaggcga ctcagtccgt gatctgggaa tatgtctatg ctcccgacaa gggcaccgat 540 
cagtcacagg tcatttccgt gatgtgctgc gacgtggtca accgcggtct ggcctacggt 600 

20 gacggcaaga tcttcctggc ccagggcgac gctacgctgg tggccctcga cgccaagacc 660 
ggcaagatcg tctggaaagt caagaacggc gatccgaaga ccggcatgac cgccaccaac 720 
gcccccctgg tcgtcaagga caaggtcctg accggtatct ccggtggtga attcggcgtg 780 
cgcggcttcc tggctgctta taacatcaag gacggttcgc tggtatggaa gaagtacagc 840 
atgggtccgg atgacgaggt cggcctggat cccgagcaca ccatgacctg gaccgatggc 900 

25 aaaatggcgc cggtcggcaa ggattcctcg ctgaagacct ggcaaggcga ccagtggaaa 960 
atcggcggcg gtaccacctg gggctggtac agctacgacc cggatctgaa tctggtttac 1020 
tacggttcgg gcaaccccag cacctggaac ccggtgcagc gtcctggcga caacaaatgg 1080 
tcgatgacca tctgggctcg tgacgtcgat accggtgaag ccaagtgggt ctaccagatg 1140 
accccgcatg acgaatggga ctatgacggc atcaacgaaa tgatgctgat cgaccaggaa 1200 

30 atgaccgcga aggacggatc caagcactcc aagctgctga cccacttcga ccgtaacggc 1260 
tttggctaca ccctggaccg cgtcaccggc gagctgctgg tggccgagaa gttcgacaag 1320 
gccgtcaact gggcgactca cgtcgacatg aagacgggcc gtccgcaggt caatccgaag 1380 
tactccaccc agcatggcgg ccaggacgtc gacaccaagg gcatctgccc ctcggccatg 1440 
ggcgccaaga acgagccccc ggtcacttac tcgccgcgga ccaagctcat ctacatcccg 1500 

35 ggtaaccaca cctgcatgaa ctatgagccg ttcgaggtcg aatacaccgc aggccagccg 1560 
tatgtcggcg ccacgctgaa catcttcccg gccagggcca acgtgaaaac cggcgagaag 1620 
gaatcgagca . accacatggg gtccttcacc gsctgggatc cgaccaccgg taccatcgcc 1680 
tggcagttcg acgaaccctt ctcgctgtgg agcggcatgg tttcgaccgc cggcgacatc 1740 
gtgatttacg gtacgctgga aggctacctg aaagtgcgcg atgccaagac cggtgaggaa 1800 

40 ctgtaccggt tcaagacgcc gtcgggcatc atcggcaacg tcagcacctg gacctacaac 1860 
ggcaagcagt acatcggcgt gctgtccggc atcggtggct ggsctggcgt gggcatggcg 192 0 
gccggtctgg aaggtgatac cgaaggtctg ggtgcggtgg gtgcctacaa gggt'ctgagc 1980 
agccatacca agctgggtgg tgtgttcacc gtgttcgctc tgccgtaa 2028 



45 



50 



<210>. 279 
<211> 855 • 
<212> DNA 

<213> Methylococcus capsulatus 



<400> 279 

atgatgaaga aaacaggtct' gatttcggcc gggatcgcct ggctgctcac tgccggcacc 60 
gctcaggcgg ccagcgatgc cttcaaggtc tgcgccgacc ccaacaatcc gccgtattcc 120 
gatcaaaagg gcggcggctt cgagaacaag atcgccgagc tgttcgccgg ggagctggac 180 

55 aagaaactcg tctacacctg gtttccccag cgcatgggct tcatccgcaa caccttgaag 240. 
gccaaggaac ccgaatccga ggactacaag tgtgacgtgg tgatgggtct gccgacgggc 300 
tttgatcagg cggccaccac. caagccctac taccgctcga cctatgccct ggtctacgtg 360 
aagaaaaagg ggtgggacga tgtccattcc gccgcggcgc tggacactct gccgccggag 420 
cgcaaggcga agctccggat cgccatgttc gacggctcgc cggcgacgac ctggatgctg 480 

60 aagcacaatc tggtggaaca gggtgttccc taccagtcga tgaccgcgga cgcagcggtc 540 
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aacaccactc agacggtgga aaaggaactg 
tggggcccga tggcgggtta tctggtctat 
cccatgcagt ccgaggaagg ggtacgattc 
cccgacaagg cacggaaaga gcaactggag 
5 gaggctctgc tgaggaaata tcacgtcccg 
ccggcggagg agtga 



ctcgccggca acatagacat ggccatcgtg 600 
cacaacaagc cgggaacctt cgcattgatc 660 
gactacgcca tgtcgatggg cgtgcggatt 720 
gcgctcatcg acaaaaaggc cccagagatc 780 
ctgctggaca aggacggaaa gctcttgacg 840 

855 



<210> 280 
10 <211> 1896 
<212> DNA 

<213> Methylococcus capsulatus 
<400> 280 

15 atggtatacc acgatgttcc gggccgacgt ctctttcacc ctgatcgcag cgagcacagg 60 

ggcagtgatg gcggctctgg gcattctcgg agcgctgtcg gcagtcgtgg tcgatccgct 120 

gctggccatg accggctttc accggaagcg gctggagcgc ttcgtcgagt ccctggagcc 180 

cgtcctggcc ggtcgggagg acgagggtta ccgcgtgcac gaccattacc ttgcccgcct 240 

gttcgacctc ttcgacctgc tgcggctggc ggcacaacca tgacggacgg gaacggcacg 300 

20 ctggcctggt ggcagaccgg catcatctac cagatctatc ccctttcctt ccaggacagc 360 

gacggcgacg gcaggggtga tcttcccggc atcctccacc ggctcgacta cctggccgac 420 

ctgaacatcg ccgccgtctg gctgtcgccc gtcttcgcct cgccgatgcg ggacttcggc 480 

tatgacgtgg ctgactacac gtccatccat ccctggttcg gaaccctgag cgatttcgac 540 

cggctgctgg ccggcttgca cggccgtggc atcaagctga tcctggacct ggtgccgaac 600 

25 cacacctccg accggcaccc ctggttcctg gaaagccgaa gttcgcgcga caaccctaga 660 

cgcgactggt acctctggcg cgatccggca ccgggcggcg ggccacccaa caactggctg 720 

agctttttcg gtggcccggc ctggacctac gacgagacca ccggacaata ctatctgcac 780 

cagttcacgc cggagcagcc ggagctgaac ctgcgccacc cggccgtgct ggaggcgatg 840 

ctggaggtga tgcggttctg gctggatcga ggcgtggacg gcttccgggt cgacgtgccc 900 

30 tggctgctga tcaaagacgc cgggttccga gacgaaccgg aaaatccggc ctgggacggc 960 

atcgatccgc acggccggct gctccacatc catacggcgc atcagcccga actgcaccgc 102 0 

atcatccggg ccatgcgcgc ggtcgtcgac ggctatcccg gcgagcgggt cttgatcggg 1080 

gagacaaacg tgccggagga agaactcgtc aagtactatg gcgcggcacg ggacgaattc 1140 

cacctaccct tcaacttccg gctgatccat gccccctggg acgcgcggaa aatccggcag 1200 

35 atggtcgaaa cttacgaagc gatcctcccc caaagggcct cgcccgcctg ggtgctcggc 1260 

.aaccatgacc agccccgcat cgccagccgc ttcggtcccg acgcggcccg tgtcgccacc 1320 

atgctgctgc tgaccctgcg tggcacaccg acctgctatt acggcgacga gttggggatg 1380 

gagaacgggg tgatcccaag ggaccgcatc cgtgatccgc aggcattgaa tcagcccggg 1440 

atttcgggcg tgttcaatcg cgatgaggca cggaccccgc tgccttggga cacctcgccc 1500 

40 aatgccggct tcgcgcccga aggcgtcgac ccctggctgc cgttggggga ggactggccc 1560 

atgagaaacg ttgcccggca ggcggcggac ccccgctcca tgctggcgct cttcagggct 1620 

ctgaccagac tgcgccaatg ccacccggcc . ttgagccatg gcagttacga aagcgtggac 1680 

acgaaggccg acggcgtctt cgcctacaag cggacggccg gcgccgaacg cctcctcatc 1740 

gtgctcgatt tcgccggcag tgaacatctc ctggactcgg gcgaactcgc cgatggcgcg 1800 

45. gagattctgc tgagcaccgg catgcggcgc accggccggg tcgatctgcg gcggctccgt 1860 

ttgctctcca atgaaggtct catactgaaa atatct ' -*■ 1896 



<210> 281 
50 <211> 2424 
<212> DNA 

<2 13 > Methylococcus capsulatus 
<400> 281 

55 atgatcgaac tccgcgacaa gaccatcctg atcgacggcc ggccccgtct ggtgctgagc 60 
ggcgaggtgc attatttccg cctccggcgc gaagactggc aggaccggct ggacaagctc 120 
aaagccgccg gctgcaacac cgtcgcctcc tatattccct ggctctgcca tgaaaccgtc 180 
gagggccgga tcgacctcga cgggcgctcc cgcccggaac tggatctcgg cgccttcatc 240 
gatctgtgcc , gggccaacgg cctttggttc atcgcccgtc ccggcccctt xgtgatggcc 300 

60 gagctgaaga acgaaggcct gccttactgg ctttacgaaa agcatcccga aatcgtgccc 360 
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gtaggctggg acggcaagcc ggcgaccacc cacacggtcg attacctggc acccggcttc 420 

ctggatgcag cccgccgctg gtacgacgcg gtgatggcgg tgatcacacc acgcctgcag 480 

ccgggcggcg gcaacgtgat cgcgctgcag ctcgacaacg agatcggcat gctgtcctgg 540 

ctcagtaact gcccggacct caccgaaaac gtgctggcgg atttcgcggc ctggctgaaa 600 

5 gtccgtcacc gccctgagag cttgcggaaa cgctacccct tcgacccgga tgagccagag 660 

gcgcgccgcg ccggcatccg ctcgcccgcc gagagctacg ccctggccct cctgcgcgac 720 

ctcggccact acatgcgcga ccgtttcgcc cgctacgtcg caaccctgcg gtcctgggcg 780 

gaaaccgccg gcatccgcgg catccccttc gtggtcaata tccatggcac cggcggcggc 840 

cgtgccctaa gcttcccgat cggcatcagc cagctctacc cgtcctacac ccaggatttc 900 

10 ggctacctgt cgggctccga cttctatctc ggtaatctga cgttcgacaa cttccaggac 960 

ttgtatctct gcaacgcctt catggaggcc gtgcaccgcc ccgaacagcc tctggcttcg 1020 

atggagttcg aatgcggcga cggcaactac ggcaacacct atggcaaccg gctggatccc 1080 

tccgccgccg acttcaaggc gcgcatgtgc ctggcccagg gcgcacggct cctcaactac 1140 

tacctcttca cgggcggcca caactaccgg ctcgacccgc cgccgccgga cggcgacggc 1200 

15 cgcatcgcct tcaccggcga acgccacggt ttcgccgcgc cggtcgatcc ggacggacgg 1260 

ttgaattaca gctatccgcg cctggcgaac ctgacccgca ccgtggccgc tgttgccgac 1320 

aagctggccg ccatgtggga ggagcacgac cgggtggcct tcggcttcat tcccgactat 1380 

ttcatgacgg aatcccgcca tcccgccagt gccgcgatgg ccaccatcgt ccgcaatctg 1440 

gaagccaacc gcgggccaag cgcctgggag accatggccc gagcgatgct gctcggcggc 1500. 

20 taccgcttcg gcgcggtgga cctccagaac cggccgctcg acgtgaagac cacaccggtg 1560 

ctggcgctgg gctcggcccg gtacatggac accgccgtcc agcgcaagct ggccgattgg 1620 

ctgagtgcgg gcgggggcct gctgttgtac ggggaagtcc ccctgtacgg gatggagggc 1680 

gagccctgca cgctgctggc cgaagcgttg ggcaccgaaa tttcagggtt tcgccaggcc 1740 

agtgagcgct atttcctcgc gctggccgcg gacggctggg ccaggccgcg accggaagta 1800 

25 cgcagccatt tcgcccagac tttcgctgct cctttggccg aagcgctgct gcgggtttgc 1860 

gacaccggcg agatctgcgg cttcgaaacg gcggtcggga aaggccgcgc cgtcgtcatc 1920 

ggcaccgcct acccttgcga catcgccctg ttccgcaccg ccttggaacg gctgggcgca 1980 

gtcgccgcct tgcgccacga ctgcgaaaac cacggcatct tcatgacgtc gaccgccaac 2040 

gccgcgggag agcgcttcat ccacctgctg aacctggacg gcttcgacaa gcgtttccat 2100 

30 ctttacgagc acggccgacc gctgttcgac ggacacgaaa tcgagcttcg cgcccgcgac 2160 

ggtgtgatgc tgccgctggc catgcgtttc ggtgaagtga agatcgagta cgccaccgcg 2220 

gaaatcaccg ccgtgagccc agaccgcatc gaattccgcg cgacccggcg gcggggcgtg 2280 

atcgccgtcg agacagcccg caagctgcgg gtctcccccc catgcgaact gcgccaggac 2340 

ggcccgacga cttacggggt attgctgcgc ccggctcccc atcatgaccg gatcatcctg 2400 

35 tgccatgaac gcaccggcga cggc 2424- 

<210> 282 
<211> 1452 
40 <212> DNA 

<213> Methylococcus capsulatus 

<400> 282 

atggcaaacg cagtacgcat caaacgcagg gcaagcggca acgccggcgc gccggccgct 60 

45 ctcctcaacg ccgagctcgc ctacaacgaa gtcgacgatg tcctttatta cggcaaaggc 120 

gactcgggag gcaacgcaac ctcgattccg gcgatcggag gtccaggcgc -cttcgtcacc 180 

aagtcgactg cgcagaccat cgacggcgcc aagaccttta dcggcgcgaa tgacctcggc 240 

gctcaaacca cggcgacgac gccggcggcg gccgacaaca gtaccagggt cgccaccacc 3 00 

gctttcgtca aagcgcaagg ctacctgacg ggcaaccagg tcgtcaccct gacgggcgat 360 

50 gcgacgggat ccggtgcgac ctcgatcgcc. gtgaccattc cgaacgatac ggtcaccaac 420 

. gccaagcttg ccaacatggc ggccggcacg ctgaagggca acaatacggg cagcgcggcg 480 

gatccggccg atcttaccgt ggctcaggtc aagaccctgc tggcatatca ggccaccgac 540 

atcaccggtt tcgataccca ggtgcgaacc tcccgtctgg atcagatggc ggcgccgacc 600 

gcggciggtat ccatgaacag ccaacggatc accaacctgg ccgatcccac cggcgcccag 660 

55 gatgcggcca ccaaggcgta cgtggactcg gtcgcgtcgg ggctggactg gaaacaatcg 720 

gtccgcgccg cgaccaccgc caacatcacc ctatccggta cccagacagt cgatggtgtg 780 

gcattggtag ccggtgaccg ggtgctggtg aagaatcaga ccacggcctc gcagaacggc 840 

. gtctacgtgg tcgccgctgg agcctggggc cgcgcgaccg acttcgattc gaatgcggag 900 

gtgactgccg gcgcctgcat gttcgtctcg gaaggtacgg tcaacggcga ccaaacctgg 960 

60 gtgctgacga ccaacgacgc tatcgccttg ggcacgacct ccctgacgtt tgcccagatg 1020 
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tcggggggcg cttcgggcga ggcgaacacc gcctcgaacc agggggctgc aggtgtcggc 1080 

gtgttcgacg gcaagtccgg cgtggatctg caattccgca acctggtggc ggcttccagc 1140 

aaaatcaccg tcaccctcaa tgccggcaac aagaccatcg agatcgactt ggtccaagcc 1200 

aacatcaccg ctgtcggtac ggtgacggcg ggtgtttggc agggcaccgc cattggtctg 1260 

caatacggcg gcaccggtgc caacctgtcc gccgccgccg atggcgcgat cttcaagaaa 1320 

tccggcaccg cgctggtcgc ggcaacggcg ggcagcgact atctgaacaa cgcctctacg 1380 

attgatggcg gtacgttcta cgttcgtgcc tgcccggagc acaccccgat cgtgaccaaa 1440 

gcagcggcaa gg 1452 



<210> 283 
<211> 615 
<212> DNA 

<213> Methylococcus capsulatus 



<400> 283 

ttgcgacacg ccaaggggga acccatgcag atcggttacg cccgcgtcag caccgacgcc 60 

caggacttga ccacccagcg cgagctgctg gccgccgccg gctgccagcg catctttgcc 120 

gagaagatca ccggcacccg cgccgaccgt cccgagctgg cgcggatgct cgatcacctc. 180 

20 cgcgccggcg acgtggtgac ggtcacgagc cttgaccggc tggcgcgatc cacccgcgat 240 

ctgctggaca tcgccgagcg gctgcaagcc atcggcgcag gactgcgcag cctgtcggag' 300 

ccgtgggcgg atacaaccag cccggcagga aaaatggttc tgacggtctt tgccggcatc 360 

gccgaattcg agcgttcgct gatcgtcgag cgcaccaggc gaggccgcga ggcggcccgg 420 

cggcgcggcg tgcagttcgg ccgcaggcct gccctgaccc cggcgcaggt atcccatgcc 480 

25 cgcgagctgc tggctgaggg gcgggccgtg ccggaagtcg ccgcccttct gaacgtgcac 540 

cgggcaaccc tttaccgggc gctggagcgc agcgagttac gaaatggaag tcctgatcta 600 
cgccaaccca gcgtt 615 

30 <210> 284 
<211> 1122 
<212> DNA 

<213> Methylococcus capsulatus 
35 <400> 284 

atggcggaat ttccgctcac gccgggtggc aagctggacc gcgaggtact gcccgacccg 60 
gcagtgccag ccccggcagc ■ cggccgcacc gacgccaacc gcaatgacac cgagcggaaa 120 
ctcgccggga tcttccagga aatcttcccg gcacgttcga tcggcatccg ggacaacttc 180 
ttcaccatgg gcggcgattc cctgcgcgcc ttccaactcc tcacccgcat cgaactcgtt 240 

40 . tgcggccgac ggctttcgtt cgccgccctg gcgagggccg cgacggtcga acaactggcg 300 
' gcgctcatcg acggcagagg cgatacggag actccgcaca cccacatcgt .tcccctgaac 360 
ctggaggccg ccggggggcc cgcgcttttc ctcgtccacg gcgtgggcgg cagcgtgcac 420, 
tggtatcacg ccctggctga attactgaaa gccgacttca acgtctacgg catccagtcg 480 
cccggcatgg atgaaggcga ggacgccttg atcggcgccg acgtcgagtg cctggcccgc 540 

45 ctctacatct cggaaatcaa ggccgtccag gcgaaagggc cgtattggat cggcggccac 600. 
tccatgggag gcatcatcgc cttcgaaatg gcccgccagc tccacgccat "gggagaggag 660 
gtcgcgctgg tggcgaattt . cgacaactgg aaccgcgcgg cggacgcccc cggtttcggc 720 
accaagctgc tccgtctcac cgtccatttc ctgaaactcg gcaccgcgga caagctgcgg 780 
t.tcctgtgcg acaagatgca gtgggcgaaa cggtgcctcg acgcgcggct ggcgcccggc 840. 

50 . cgggccggcg tacgcccgct ggaggagatg aaagccgcga acgtcaaggc cgcccaccgc 900 
tacgtacccg gcttctatcc cggcaccctc acgctgttcc gcgcccgcca gcaggccgcc 960 
accgccctgg acgatccgct gctcggctgg aatggactgg cggaagaaat cgacgtcgtg 1020 
gaagtgcccg gcaaccatta caccctgctc ggcgaaccgc acgtccgcac gctggccgac 1080 
gaactgcggc gccgggcgcg tcccccgggg agcagcgggc gc H22 

55 

<210> 285 
<211> 4029 
<212> DNA 

60 <213> Methylococcus capsulatus _ 



WO 02/055655 



143 



PCT/NO02/00019 



<400> 285 

atggcgaatc ggatttccgt 
gccatcgcgt ccgccgagcg 
5 gagaaggctg ctgccgggat 
gtggccaatg ccaggacgca 
gtgcaggaga tcgtccagat 
gccaccgctg gccagcgcga 
cgcagcggct tagccgtcca 

10 cggatgttgg gcggcgagca 
ctgcgcctgt cgggcgcgtc 
gcgctggcgt cgggtgtgct 
cgtctggcgc aggccttggc 
gccgaggaag gacagctcac 

15 aagctggcca gcgagtacgc 
cgcaatgcct tcgggcaatg 
ctggccgaag ccctgacgtg 
cgcatcgccg aggtcgggct 
gcgtggcaga ccgccggggc 

20 gcgactgcga atctttccgt 
ttcgcggtgc tcggtgcctt 
ttcgagatcg tccgcaaggc 
cagttgcgct accgctggga 
gcgaccaagc gccacgaagc 

25 gccgacgcca ccaagggggc 
gccgaggaga tcgccaagcg 
cgcggcatcg aggccgtcca 
gaacaggccg tcggcaaggc 
gcctacaagg ggctgaccgc 

30 aaagcgcgtt acgagcagga 
ctgatcacga agtccacgca 
cggcaggcca cgaccgacgc 
gcagcacgac gcgacgggca 
aacgaaatcc tggccaccaa 

35 cacatcgacg cgctcaacgc 
gaggaaaagc gccagctgtc 
• ggcatgaccg agttcgaggc 
aaggcgcgcg aggcgctggc 
gcgatggacc tggccgcgca 

40 gaagcccgca agcagtccga 
cgcgaggcca cccgccgcca 
cagctgcgcg ccgaactggc 
aaggacggcg tcaatcaggc 
gcgctggatg cggaagccaa 

45 gaccagatca aggagacgct 
ttgaaagacg gtctgaaggt 
gccgatctgg acaaggctct 
caggaggccg agaagaagct 
ccggtcgatg ccgacgtgtc 

50 gaccagaact cccagctcga 
aacgtcgagg ggatgatcaa 
agcaccaacg ccgacgcggc 
agcacgcaca cgatctacgt 
ggcggcgtgc ggcgcttcgg 

55 ggcggcacgg tacccggctc 
gcgttcgtca tccgcaaggc 
gccaatggcg tcgcccactt 
tccacaagta ccgatccgga 
gaggccttga agatgatcga 

60 gagtggaact acggtgcctc 



cctcgtcgcg cttgaagggg 
cagcctgggc gagctctcga 
ggctgaggtc aaggccggga 
gttgctggcc ttcctgtcga 
cgccgatgcc tggaacatga 
gtacgccgtt gcccagaagg 
ggaaaccgcc acgctgtacg 
gaaggacgcc ctcacgatca 
cgccgaggag tcgcgttccg 
gcgcggcgag gagttcaact 
cgacggcctg aacgtgccca 
cgccgacgtg gtggtgaacg 
ccaactgccg caaaccgtca 
gatcaacaag ctcgacgaat 
gctggcgcag aacctcgaca 
cgccgtgctg atctaccgcc 
ggcggccgtc gcggcggcca 
ttccgacgcc atcgccatag 
cctcgtcggc tgggagatcg 
gggcatcttc atggtcgagg 
ggtcttcgcc gccgtcttca 
gcggcttgcg gagatgaacc 
ggacgcggcc aagggcgcga 
gctggaggcc gtgcgccagg 
cgccgcgttg gagaagctga 
caaccagacg gtcaacgacg 
cgtcgtcgag gccaatctgc 
gaagagcacg ctcgaactct 
gctgctgacc gaggcgctga 
gctgaagctc atcgacgacg 
gaccgaggcc gagcgcgcgg 
gcgccagacg ctcgcgcagg 
cgaagccaac cggcatctgg 
gatgacgacg gaggagcgca 
gaccgaagac cgcaagcgcc 
caacggcgag ttcgagcagg 
ggtggcgagc agccagacca 
gcaggcggtg tcgcaggtga 
ggagtacgcg caggccgaag 
ccagaaggcc aaggacgccg 
gatccagcgc atccgcgact 
ggcgcaccag acggcggcac 
gacgcagacc gaaacgcaga 
caccatcgat gccgacaccg 
cgccgagaaa gaggtgctgc 
gcagcagtac gagcagctgc 
caaagcgaag gatgcgctgg 
gctgaaggtg gccaccgaga 
ggcactggat cgcatccaga 
ccgcgcagag atcatgagcc 
gcagaaggtc gaggtcaacg 
cgacggtggc gcggtcgctc 
cggccaccac gacaccgttc 
ggcggtgcgc aagtacggca 
cgcggtcggc gggcgcgtcg 
cggcaagccc agcacgccga 
cctcggcctg cagggcatgg 
ggtcagtctg gacatgcgtc 



ctgacgaggg actcaagcgc 60 
gcactgccaa gacggctggc 120 
tgtcggcctt cggtgatcag 180 
tcaattgggc ggcaggcaag 240 
tgtcggcgcg cctcaagctc 300 
aattgttcga catcgcccag 360 
gcaagctgca gcaggcggta 42 0 
ccgagagcat ctcgcaggcg 480 
ccctgctgca gttcggccag 540 
cggtcgtcga gaacagcccc 600 
tcgggcggct gcgcaagctg 660 
ccttgctctc gcagaaggat 720 
gtcaatcgtt cgagcgcctg 780 
cgaccggctt caccaagaag 84 0 
cggtgatgca gtggctgaag 900 
tgatcccggc actgatcacc 960 
gcgccacctc ggcggcgtgg 1020 
tgggcaagtt gcgcgcggcg 10 80 
gcacgtggct gtcggagagg 1140 
tgctggtcaa gggcgtcgag 1200 
cctcggacac catcgccgag 1260 
gcatcttcgc cgagatgtac 1320 
tgaacaccgc cgcgtcagcc 13 80 
gcacgcagga ggcggtcggg 1440 
aatcccgcct cggcgaggtc 1500 
cgaccgcgaa gatggccgag 1560 
agcggcagat cgaagccgtg 1620 
ccaagcagtc cgaagcggcg 1680 
cgcagcagac cacgctgcgc 1740 
agtcccgcgc caagatcgaa 1800 
ccaacgtcac ccgcgtcgaa 1860 
cgctctcgga gtaccgccag 1920 
ccgagatcaa gcgcatcgag 1980 
tccgcgacat ccgccgtcag 2040 
agatcgccga gtaccaggag 2100 
ccaggcaact ggcccagaaa 2160 
gcgaggccaa gcgcggcgag 2220 
cgcaactcga agcgcaggcg 22 80 
cgctcatgcg gcaggccgac 2340 
acgcgcagat cgcgcaaggt 2400 
ccgaggaaat tctcaaccgc 2460 
agtcggctct gacggcccgc 2520 
tcgaccagat caccgcgaag 2580 
cgcgcttcga -caaggccatc 2640 
tcaagatcca ggccgacctg 2700 
tcaaggaggg caagaccctg 2760 
cccggctcaa gacctacgcc 2820 
aagcgcaggc ggcgatcacc 2880 
ccgaatcccg gcatcagatc 2940 
tgaacggtgc caacacctcg 3 000 
ccgccggcgg tctggttggt 3060 
cggcctttcc ccgcatgacc 3120 
cgcgcacgct ggaggccggc 3180 
gcggcgcgct ggcgcgtctg 324 0 
cctcgttggg caaccccggc 3300 
aacgcaaccg cgaagcggtc 3360 
acgagtacac cggctggctg 3420 
gcaagacgat ggagagctac 348 0 
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ggcaagcagg cgcaggaaga ccggcgcacg ctggaaggct tcatcgatcg caagacgctc 3540 
accggcaacg aacggcagac gctggagcgg atcaagcaga cgtggcgtca ggcgatggcc 3600 
cagccgctct tgtggggcaa agacctggag cgcgagctga tcgactacat ggagcagcac 3660 
cagggcgagt tctaccggcg cggcggccta tcgaaatcgg acaccgtgcc ggcgatgctc 3720 
5 acgcccggcg aattcgtcgt gaacaaggag gccgtcgccc gctacggcgc cggcttcttc 3780 
gaggcgatca acaacctgtc agcacccgcgf caggccttgg cgcaacgggt gcagggcttc 3840 
gccgccggtg gactggtgcc cccggcgccg tcgcgcatca cccgccctgt gctgcccagt 3900 
gaaggtgcga ccacccgcag cgtgcgcgtg gaactcgccg cgggggaccg caaggtcgac 3960 
gcccgcatcg acgcgcgtga cgaagcgcgc ctgctgcaac tcctggacgc cgcccgcacc 4020 
10 cggacggcc 4039 



<210> 286 
<211> 1122 
15 . <212> DNA 

<213> Methylococcus capsulatus 

<400> 286 

atggcggaat ttccgctcac gccgggtggc aagctggacc gcgaggtact gcccgacccg 60 

20 gcagtgccag ccccggcagc cggccgcacc gacgccaacc gcaatgacac cgagcggaaa 120 

ctcgccggga tcttccagga aatcttcccg gcacgttcga tcggcatccg ggacaacttc 180 

ttcaccatgg gcggcgattc cctgcgcgcc ttccaactcc tcacccgcat cgaactcgtt 240 

tgcggccgac ggctttcgtt cgccgccctg gcgagggccg cgacggtcga acaactggcg 300 

gcgctcatcg acggcagagg cgatacggag actccgcaca cccacatcgt tcccctgaac 360 

25 ctggaggccg ccggggggcc cgcgcttttc ctcgtccacg gcgtgggcgg cagcgtgcac 420 

tggtatcacg ccctggctga attactgaaa gccgacttca acgtctacgg catccagtcg 480 

cccggcatgg atgaaggcga ggacgccttg atcggcgccg acgtcgagtg cctggcccgc 540 

ctctacatct cggaaatcaa ggccgtccag gc'gaaagggc cgtattggat cggcggccac 600 

tccatgggag gcatcatcgc cttcgaaatg gcccgccagc tccacgccat gggagaggag 660 

30 gtcgcgctgg tggcgaattt cgacaactgg aaccgcgcgg cggacgcccc cggtttcggc 720 

accaagctgc tccgtctcac cgtccatttc ctgaaactcg gcaccgcgga caagctgcgg 780 

ttcctgtgcg acaagatgca gtgggcgaaa cggtgcctcg acgcgcggct ggcgcccggc 840 

cgggccggcg tacgcccgct ggaggagatg aaagccgcga acgtcaaggc cgcccaccgc 900 

tacgtacccg gcttctatcc cggcaccctc acgctgttcc gcgcccgcca gcaggccgcc 960 

35 accgccctgg acgatccgct gctcggctgg aatggactgg cggaagaaat cgacgtcgtg 1020 

gaagtgcccggcaaccatta caccctgctc ggcgaaccgc acgtccgcac gctggccgac 1080 

gaactgcggc gccgggcgcg tcccccgggg agcagcgggc gc . 1122 



40 <210> 287 
<211> 624 
<212> DNA 

<213> Methylococcus capsulatus 

45 <400> 287 

atgaacgatt ctcccgaagc. cgtccgccac 
ttcatcgaaa gcgtgatgga aatcctgtgg 
ctgatcgagg gtgaacgcgt gctcgaggtg 
. catccgacag gaaggtccgt caccgccgtg 

50 cgccggcgcg cagcccgact gggaaccagg 
ctgacattcg ccgaccggga attcgacacg 
cccgatccgc tcggaggtct cgaggaattg 
gttctgctgg aacacgtacg ttcggaagga^ 
gatccctggg tatcccgcct ggtcggcgcc 

55 gaaaccgccg gattccgctt ggaacatgtc 
gaggcgcgca gcccttcact' ggct 



cgttacgacc gcatagcacc tttcttcgac 60 
ttcaggcgct ggcggcaacg tgtctggaac 120 
ggcgtcggaa cgggtaaaaa cctcgtgttc 180 
gatttcagcg aacggatgct gtgccgggcc 240 
accgatttca gactcatgga catccaggct 300 
gtggtgggca ccttcgtgtt ctgctcggtg 360 
cgccgggtcc tgaaaccggg tggcaaactc 420 
gaagcggccg gccggctgat ggaccttctc 480 
catatcaatc gccgcacggt ggagaacgtg 540 
gaacggctga acgctctggt gcggttgatc 600 

624 



60 



<210> 288 
<211> 830 
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<212> DNA 

<213> Methylococcus capsulatus 
<400> 288 

5 atgcctaagt tcattcaaag aatcgccgcc gtctcggtag cggcggccct cggcctgagt 60 
ggctgcgagt cgctgctgcc cgacttttac aaaaagccgg tttcaccgga gagcctgaag 120 
atcgagaagg tgtcgaccga gcctccgccc gcgccgctgg cggaggccca gaccgacatg 180 
ctcaagaagc cggagtacta tccgcggaag ggggccgtgg tcaatccgcc gtccgccggc 240 
ggtggcggct acccgggttc cgccaccacg tcctccgctg gcggcggtgc gaccgggaaa 300 

10 ggaggcggcc gcacctcgcc ccggaaagaa ggcaagtaca ccctcaattt cgacgacgcc 360 
gacctgtcgg aagtcaccaa ggtcatcctc ggcgatacgc tgaaggtgaa ttacgtcctg 420 
agtcccaagg tcaccggcaa ggtgagtctg cagaccaccc ggccgctgac cgaggacgag 480 
atgatcccga cgctggagac cctgctgcgg atgaacgggg cggcgctgat ccgggagggc 540 
ggcatgtaca aaatcgaacc cgacgcccag gcggcgatca gcgcctccgg ccccggggtc 600 

15 gggctgggaa tgatggagcc gggttaccag ttgcgggtca ttcctttgcg ttacatcagc 660 
gccgcggaaa tgcagaaagt gctggagccc atcatgccgc ccaaggccgt gctgcggatg 720 
gacgagaccc gcaatctggt catggtggcc ggtacggcgg aagagttggc ggcgtcatgg 780 
aagcggtgca gattttcgac ' gtcgactaca tgcggggcag ggtaggtagg 830 

20 

<210> 289 
<211> 618 
<212> DNA 

<213> Methylococcus capsulatus 

25 

<400> 289 

atgcggtcaa tgggaggtct tctgaagcgt ctgctcaatc tgaaaatcca ggtcagtaag 60 
tccagggccg cggccctggc tttgctggcg ctgactgtcc tggccctgta cgggttgatc 120 
atggcgccac tgftgggcctt gtcctccggc tacgacgagt cgatcgagag tctgctgttc 180 

30 cggctgaagc gtttccagac ggtggcggcc gaaagatcgt actgggaggg ■ acgcctgcag 240 
gaaatccgca acgagggcga gcaggcgaag aacctgtttt cccaggccac gcccgccctg 300 
gcggcggcgg acctgcagtc gcgcatcaag gataccgtga cctccgcagg gggcgagctg 360 
atcagcaccc aggtgatccc cgagcgcaag gaagaccagt tcacccgcat tgcggtgaaa 420 
gtccgtctga acggcagcac cgaagtgctg cggcaagtgc tttacgagat cgagtcggag 480 

3 5 cagccggtgc tgttcgtgga aaacctcaac ctccgcccga tccgtgttcc gccccggccc 540 
ggccagaagc aggcggccat gccggacaag ctgagcatcg atttcgatgc ggtcgggtac 600 
atgtcgcaga aagcgccc 61.8 

40 <210> 290 " 
<211> 1116 
<212> DNA 

<213> Methylococcus capsulatus 
45 <400> 290 

atggtggatt tcagcaaacc gatagaactg gatgtccagg ctttcctgcg 'atggtgggcg 60 
ggggagctgg cctttctggt tccggatcac ttccggcgcc tgttgggggg gcgggcctcc 120 
tggatcttct tgacctggcg gggggaaacg cttgatgcgg ttcaccgcac cgccaacggg 180 
gcgcgtccgc tcggctcgtt cacactggac gacgtcggcc gtgaggcctg gcgccggctg 240 

50 ctggaagcgg agcccgaact ggccgaaagc cggacggtcc tccggcttct gcccgatcaa 300 
tgcatgacgc gcgtggtcaa actgccgctg gcgacggaag aaaacctgct gcaggtcatc 360 
gccttcgaac tcgatcgtct tacgccgttc aagcccgacc aggtgtattt cggggcacgg 420 
ctgatcgaac ggctcaaggc ggcgggacag atacgggtga gtctcgccgt ggtgccgcgg 480 
gaaaagctgg atctgatgct cgaatccatg atcgcagccg gctggcggcc ggattacgtg 540 

55 gacgtgagcg aggacccctt caagcgctcc caccagttgc tgcccgagcg gttcagggta 600 
aaaaaaagcc gctggaaccg ctggctcaac attggcttgg gtgggctggc agtggggctg 660 
atcctggcgc tcctgatcgt gccggtctgg aaaaagagcc agtgggtcga gcaactcgag 720 
gtcgaggtgc gcaaagcggg caaggtggcc aaggaagtgg aggcgctgcg gcaggaggcc 780 
gagcagatgg tgcacgagat gggatatctg gcacagaaga agcgcaagga cccgatcgta 840 

60 ctggacgtgc tcaatgaact gagcaaagtc atgccggacg atacctggct taatggcctt 900 
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cagtacaagg aggggcatct cgtcgtccag ggacagtcgc cgtcggcgtc cagtctgatc 960 
gcccggatgg agacttcgga ggagttcaag aacaccagtt tcgtgtcgcc ggtcaccaag 1020 
gacgtctcga atggtctgga gcggttccag attgcatcgg atgcggtcaa tgggaggtct 1080 
tctgaagcgt ctgctcaatc tgaaaatcca ggtcag 1116 

5 

<210> 291 
<211> 1107 
<212> DNA 
10 <213> Methylococcus capsulatus 

<400> 291 

ttgtccgtgg ctgaaggttc ccagccacat gaaggtagct tg.ttcatgcg tcttcatctc 60 
tctcccttga cggagtggcc ggctcccccc ttcatgcacc ctcttgccgc cggccacttc 120 

15 gctttttccc tcgctccagg aaatgaagcc ggctgcccgc cggagggggc ggtgaccgtc 180 
cgcggccaga agggcatggc gctcgtcttg gttctgtgga tgctgacgct catgatgatc 240 
atggctggaa gtttctccct caccttacgc cgcgaatcgg aactggtcag cagtgtccgt 300 
gggacggccc aagcgcgcgc cctggccgaa ggcggcctct actatgccat gcccatgctg .360 
gtcgaaagag atcccgccaa gcgctggagg accgacggaa ccccttattc ggtctcgctg 420 

20 ggcaccggac gcctgacgat ccgcgtgctg gacgaggagg gaaagctgga catgaacgcc 480 
gcgtcggacg ccgcgctgcg ggagctgttc ctgcgggtca cgggtgacga agatctggct 540 
cagcgcctgt cggatgccat cgtcgactgg cgcgatcctg acgatctcaa acggcccagg 600 
ggagccgagc gcggcgacta tgaagcggtg ggaagagtgg gtccgcgcaa ccgcccattc 660 
caggtgaccg acgaactgat ggaggtgctc ggtctgacgc ccgcggtcta tcagcgtgtc 720 

25 gagccgctga tcacggtata cacggggcgc gacggcatca atccggccaa ggccggaccg 780 
gagatgctgc gcatcgtgtt caagggtgac gaagccgcag tcagcgagta tcttgcgcag 840 
cgttccgtcg cgatcgggag cgctcctccg ccgatcccag ccaatcgcgc caacagtccg 900 
atcaagctga cgactggagg cgatacggcc tacggcgttt gggtcgaggc ggagcttccc 960 
gagggtgacc gggccgccgt ggaggcggtg ctgaaacgcc agcagaatat ccagaatttg 1020 

30 ccgttttcca tattaaattg gaaaattccc cgtttacatg cgtcttccgg' cggttcttcc 1080 
ccctggccgg ggaatgctgc cggctct 1107 

<210> 292 
35 <211> 600 
■. <212> DNA • 

<213> Methylococcus capsulatus 

<400> 292 

40 atggcctccc gtggttttac cctgatcgag gtgctgatcg cgaccagcct gctggcggta 60 
atgtcgctga tcctcactgc aagtctgcgc atggcggccg cttcatggga aaagggcgag 120 
gtgtcggtgg agcgcgccag ccgcgccctg gtggtgcagg agtttcttcg cgcccggttg 180 
gcgacggctt tgccgatccg tgagcccggc gagatgaacc ggatggtcct ggcgtttcgc 240 
ggcacttcgc agaccctgag tttcgtgtcc accctgccgg cttacgtgcg gggcggtctc 300 

45 caccggttcc ggctgtatct ggcgcagcgg gaagacggga cggacctgcg ggttgccgtc 360. 
ctgcccttga ccaacaatcc ccaggatccg gtcgctccca tcgacgacgt -gctcgtcctg 420 
gaaggagtga cgcagttccg tttgtcctat ctggggcaga acgaacgcaa cggtgaactg 480 
gtctgggtcg aggaatggaa tgagccggtc atgccgcgga tggtccgctt cgtgatccag 540 
ccggaaggcg aggacccgtg gccgccgttg ctggtcgcgc cccgcctcga ggtggcgcgg 600 

50 

<210> 293 
<211> 498 
<212> DNA 
55 <213> Methylococcus capsulatus 

<400> 293 • 

gtgcggaaga agcggacgat tcctgaagcc aaggcgcagt ccggcttctc gctgttggag 60 

atgctggtgg cgttttccat catggccatc gctttgggcg tgctgctgcg ggtgttcggc 120 

60 ggtgcgactc gttcggcccg gatagccgag gagtattccc gcgccgtgat tgccgcggag 180 
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tcggtgctcg atgacgtcgg cgtggaaacg 
ttcggcgatg aattccgctg gattctgcgg 
cagcaggtaa ggcccgacaa cgcgcctctg 
ttcgccgtgg acgccagcgt cgtatgggga 
5 agcaccctgc ggctgttcaa cgagaaccct 
cctttcggac cgcgcatg 



ccgctggcgc ccggcgtgac cgaaggccgt 240 
atcgcccccg tgcccatccc ggcactcgag 300 
gcgggatcgc cgctggccgg tctcaaactg 360 
gagggcgagg agccgcggga gatcaccctg 420 
tccggcgtcc ccggccgcct gccgggcggt 480 

498 



<210> 294 
10 <211> 465 
<212> DNA 

<213> Methylococcus capsulatus 
<400> 294 

15 gtgcacgggg ggatgcggcg tcgtggcttc 

atcggcgcaa tcctcatggc ggtcgcggtc 

cagctcggtt cagccgcccg ggacgtggct 

ctgagccggc gccaggaggt gcggttcacg 

agtacccgcc ccaaggtatt cggcctccct 

20 gccggcgagg tcgagggcga aggggtcggc 

accggggggc gggtgaccct ggaggccgcc 

ctcactggca ggatttcatc cagtgcggaa 



accctgctgg agatgctgct ggcgctgtgc 60 
cccaatgtca tgcctgccat cgaagccgcc 120 
tccgggctga ggttcgcccg cggccaggcc 180 
ctcgatgtgc cgggacaccg ttaccgggtc 240 
gccggggtgg ggctcaggct gttcaccgcg 300 
agcatcgtct tttttccgga cggatcttcg 360 
ggccggaaac ggctgatcga tgtcaactgg 420 
gaagcggacg attcc 465 



25 <210> 295 
<211> 429 
<212> DNA 

<213> Methylococcus capsulatus 
30 <400> 295 

atgaagcatc gacgtttcgt ccgtagtcgc agcggtttca ccctgatcga gctgctggtc 60 
gtgctggcca tcatcgggct gctcgccgga ctgatcggtc cccaggtcat gaaacatctg 120. 
ggcgagtcca agtccaagac cgcccgtctc cagatcgaag, aactggcttc gtcgctggac 180 
atgtacaagc tggacgtggg ccgttatccc accaccgatg aagggctgaa cgccctgatc 240 
35 gaacagccca gcacggcgcg ggtctggaat ggcccttacc tgcgcaagaa gaaggttccg 300 
ctggatccct ggaacaaccc gttccattac gtctcgccgg gacagcacgg taagtacgac 360 
ctctggtcgc tcggccagga caacgccgag ggcggcgaag gcgaggatgc cgatatcctc 420 
ggctgggaa ; 429 

40 . * ' . ' 

<210> 296 
<211> 1215 
<212>- DNA 

<213> Methylococcus capsulatus 

45 

<400> 296 

gtgccgctct atttttacaa ggccgtgaac cgcgacggcg aatcagtgga atcggagcgg 60 
gaagcgcccg atgagatgag cctggtcctg gcactccagg gtgaggggct gatcccgatc 120 
cgggtggcgc ccgccggcgc gcgcccgttt gcctggctca gcctgtcgcg gcgccgcaac 180 

50 aggatttcgc agaaacagat cggcatcttc acccgggagt tgctgacgct gctgcaggcc 24 0 
gggctgcccc tggaccgggc gctattcgtg ctggaagacc tgacccggga ggatgtggcg. 300 
ctcaatggca tgatcgggcg cgtcatcgaa ctggtgaagg gcggttctca gctctcggcg 360 
gccctggaac ggcaggaggg cgtgttctcg cgtttctacc tgaacctgat ccgcgccggc 420 
gaggcgggcg gggcgctgga ggacgtgctg gagcgcttgt cggattatct cgaacgctcc 480 

55 aaggaactgc gggacaccgt ttcgaccgcg atgatctacc cggcgatcct gctgaccatg 540 
tccgtcggct ccttgctgct gctgctcacc ttcgtggtgc cccagttcga ggagatgttc 600 
gaaaccgcgg gcaaggagct gccggtgccg, acccagatcg tggtcggcat cgccgaactg 660 
ctcaaaaatt actggtgggc gctcttcggt gtagtgctgg tgctggtggc gtgggggcgc 720 
tacgaactcg ccgagccctc gcgccggctg gtgtgggatc ggcgtttcct cggctggccg 780 

60 ttgttcggcg atctggtgcg gaaggtcgag gtggccaatt ttgcccggac gctggcaacc .840 
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ctgctcggaa acggcgtgcc tctcctgggc ggtctttcga tcgtcaagga gacgctggga 900 

aaccgggccg tggccgagcg ggtcgatatt gccatggaca atctgaagga agggggcgcc 960 

ctttccggtc ccctgaccga tgccggcgtt tttcccacgc tggcgctgca gatgatcaag 1020 

ctcggcgagg agtccgggca tctgaccgag atgctggaac gggtcgcggt cacttacgac 1080 

aaggagatca agatcacggt ccagcgcatt ctcgcactgc tggagccggc gctgatcgtg 1140 

gggctcggca teat gat egg cggcatcatc gtctccatac tgatggcgat cgtcagcgtc 1200 

aacgatctgg ccttc 1215 



10 <210> 297 
<211> 789 
<212> DNA ' 

<213> Methylococcus capsulatus 
15 <400> 297 

gtgttgcggc gtttcctcga gatcctcgag ctaccccacg gtatcatcct gatcaeggga 60 

cccaccggca gcggcaaaag caccacgctg tataccgccc tgcacaagat caacacgcct 120 

tegegcaaga teatcaeggt cgaggacccg gtggaatacc agctggaagg cgtcaaccag 180 

atccaggtca agccccagat eggtctgaat ttcgcgagcg cgctgcgctc catcatgegt 240 

20 caggacccgg atgtgatcat gateggtgag atgegegate tggagaegge ccgtatcgcc 300 

gtgeaategg cgctgaccgg ccacctggta ctgtccacgc tgcacaccaa tgacgccgcc 360 

ggcggcgtga cccgtctttt ggacatgggg ctcgaggact atctcatcac ctcgaccgtg 420 

aatggtattc tcggccagcg tctggtgcgg cggctgtgtc agagttgccg cgaaccacat 480 

ccggcgctgg aggaggtege ggaagaaatg gggctgegge ggttccagcg tgaeggegag 540 

25 gtggtgctgt accggccggt eggctgegaa caatgeggeg gcaccggttt tcgtggacgg 600 

ctcgcgatcc tcgagttcct ggtcatgtcc gacgaggtgc ggcggttggt gatgagtcac 660 

gcccaggcgc ggcagatcga ggaggtcgee etacgegaag geatgeatae catgtatgac 720 

gatggtgtcc gcaaggcttt gatggggctg accaccgtcg aagaggtcct gcgcgtcacc 780 
teggattec 



789 



30 



<210> 298 
. <211> 1086 
<212> DNA 
35 <213> Methylococcus capsulatus 



<400> 298 

atgaacgcaa catcgcctat atacatcatc ctcattgcca tgtcgttgct tgcctgccag 60 

. gagactgaca aegaaacgeg ccaggaaact ccaaaatacg aagcaaccac cccatttcgc 120 

40 aaagacatat caataaaaaa ggaatatgta. tgtcagatac aeggcatcag acatatcgag i80 

gtgagageca tggaaaaagg ctacctgcaa gacatatatg tcgatgaggg gcagttggta 240 

catcagggcc agccgatgtt caaaatcatg ccagccatct atctagcaga actgatgaag 3 00 

gcgcaagccg aagecaacat catgaatatc gaatacaaaa acaccaaagg cctggccgac 3 60 

cagaatatcg tategcagaa cgaactcgct ctggccaaag ccaagctgga caaggecaat 420 

45 gecgaagtaa aactggcaga gactcatttg agtttcaccg egattaaege cccattcgat 4 80 

ggaategteg atcatctcct ggccagaaat ggcagccttt tggacgaagg -aacactatta 540 

accacgctct ccgatatcag caagttatgg gtctatttca acgtacccga atctgaatat 600 

ctcgactaca aaaccaataa caaagacgac. cagacatact cgaaagtcaa gctgaaaatg 660 

gcgaatggcg cgattttcga tcaggaaggc aagatcgaaa cgatagaagc agatttcgac 720 

50 aacaccgctg gcaacatcga gttcagggcg acttttccga atcccaacgg tctcctcaga 780 

catggagaaa ccggaaccat cataatgaaa aagecataca aaaacgcttt gctcatcccc 840 

caaaaageca ccttcgaagt cctggacaag atgtttgtct aegtcatcaa caatgaaggc 900 

• gtegtcgaac agaggcagat cacgattgac gcagaaatcc catatttctt tctggtaaag 960 

caaggegtea aagatgacga caagatcttg atcgagggct tgcgtaaagt acatcctggc 1020 

55 gaccatctgg acatcacctt gattccaaca gaaaagctac agtcaaatct gcagctccat 1080 
gecgaa 



1086 



<210> 299 
60 <211> 3204 
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<212> DNA ' 

<213> Methylococcus capsulatus 
<400> 299 

5 atgccgaata aacaggattc gtattcatct atgtttggcg tttttatcaa tagaccggtg 60 
atggcgatat cgctgtcact attgatcgtg ttcatggggt ttctgtcgat caaatcattg 120 
ccggtatcac agtttccgga cattgcccct ccccgcgtaa ccgtaactct gtcattccca 180 
ggagcgagtg cggacgtatt ggtgaaatcg tccatcatca caatcgaacg tgcgatcaat 240 
ggcgttcccg gcatgaaata catggtttcc gccgcgacga gcgctgggga ggctacgatc 300 

10 cagatcctgt tcgatctggg aatcgatcca ctgcaagcca tgatcgacgt caagactcgg 360 
• ctggatacga ccatgagccg gctcccccag ctggtgacgc tcgaaggcgt ctgggtccag 420 
cgcatccagc caagcatgct gatgtatatc aatctgttca gcaaagacaa gaacgcagat 480 
caaaaattcc ttttcaatta cgcctacgtc aacgtcgttc cagagatcca acgtgtaaac 540 
ggcatagcac aggctcggat attgggcagc cgccaatatg ccatgcgaat atggctgaat 600 

15 ccggacagga tgagagccta taaggtttca acagaggaag tactcaaagc gatcgaagag 660 
caaagcatta tcggccggcc tggtagattg ggacagagca cgggcgtcac tgcccaatcg 720 
aaagaatatg ttctggtgta tgaaggctgg tacaacaagc cggagcaata tgaggatatc 780 
atcataaggg ccaactcgga aggcgaactg ttgcgtataa aggatatcgg caccgtcgat 840 
ctgaacagtg aattctggaa tatctattcg gataaggatg gccttccttc cgcctcgatc 900 

20 gtcctcaatc aaaactacgg aaccaatgcc agcaaagtaa tcgaggacgt aaagaagaaa 960 
ctgaaagagt tgaaggagac atttcctgaa ggaatggatt atgaaatcaa ttacgacgtc 1020 
tcccggtttc tggatgcatc catccacaag gttctccata cgttgatgga agccttcgtg 1080 
ctagtcgcac tggttacgtt tgttttcctg ggtgactggc gctcgacgtt gataccgatc 1140 
ctttcgattc cagtctcgtt gatcggtacg tttgcagtca tacaggcttt cgaactatcg 1200 
- 25 atcaacctga tcactctatt cgctctggtg ctcgccatcg gcattgtggt cgacgatgct 1260 
atcgtggtag tcgaagccgt acatgccaag atggaggccg aacacctctc cccctatcag 1320 
gcatccaaga aggttttggg cgaaatcggt ggcgccatca ttgccatcac cttgatcatg 1380 
atatcggttt tcgtgcccat ttccttcatg agcggacctg tcggtgtgtt ctatcggcag 1440 
tttggcatta ctatggcgtc cgcgattctc atttccgcac tggtcgcgct gtcacttgca 1500 

30 cctgtactct gcggcatgat cttgaaaaat actcacggac aaccaaaaaa gcgaacccca 1560 
gtccgcatct ttattgatac attcaattat ttttttgaaa agatcaccgg cagatacgtc 1620 
acgattctag aaaagatcat tactcgccgc ctggtgacca ttcttgcctt tgcgggtttc 1680 
tctattggta tttatgcggt. caatcttgaa ctaccggcgg gcttcattcc tggcgaagat 1740 
caaggaatga tatacgcgat cattcaaacc cctccgggat cgacaataga aaccaccaac 1800 

35 aaggtcgctc gtgaactcga ggaactggct aaaggaatcg aaggagtcaa gtccgtttcg 1860 
tcacttgccg gatatgaggt tctgaccgag ggacgaggat ctaacgctgg cacctgcatc 1920 
atcaacctga aagattggga agagcgcaag aataccgtgc aggatatcat caaggagcta 1980 
gaggagaagt ccaaggattt tggggcgatt attgaatttt tcgaacctcc tcccgtaccc 2040 
ggttacggcg cgtcatcagg tctagcgtta cgattgcttg acaagtctga cgtcaccgat 2100 

40 tatcagcaat ttgacaagat cacccaagat tttctcatgc aattgaaaaa gcgcaaggaa 2160 
ttaaccggct tgtttacttt ctatgcagcc aattttcccc aatatgagct tgtaatagac 2220 
aacaagcttg cgatgcaaaa acatgtatcg atagccaaag ccatggaaaa tcttgacatc 2280 
atgatcggga gcacctatga acaagggttt attcggttca acaacttttt caaggtatac 2340 
gcacaggcac ttccagaata ccgcagatac ccttcagata ttctaaatta ttttgtcaaa 2400 

45 aacgaagaag gagaaatggt tccttactcg tcattcatga cgatgaaaaa aacccagggg 2460 
ccgaatgaaa taacccgtta caatctctac aactctgcgg taattcgggc -tgctccggca 2520 
aaaggatata cttcgggaga cgccattgaa gccgtcaaag aggtcgcagc agcgactctt 2580 
ccacgtggtt acgacatcgc gtgggaagga ttgtcgttcg acgaagcggc ccgaggcaat 2640 
gaagcggtcg tcgttttcat tgtcgtcatc gtgttcgttt atctcgttct cgcaggccaa 2700 

50 tatgagagtt tcatcttgcc attggctgtg ctgtgttcgc tgcctgcagg catctttggc 2760 
tcctatttct tactgaaatt gttcggactc gccaacgatg tgtattcaca aatagccttg 2820 
atcatgctta tcgggctatt aggaaaaaac gccgtactga tcgtagagtt tgccgttcaa 2880 
cggcacggtc aggggttgac cgtcaaggat gccgcaatcg. aaggagcaaa agcgcgcttc 2940 
cgtcccattc tgatgacttc gtttgctttt atagcaggtc tgataccatt ggttaaagcc 3000 

55 acgggcgcag gcgctatagg aaaccgcacc atcggaaccg cctcaatggg cggaatggtg 3060 
ttcggaaccg tcgtaggcgt cgttttgata ccagggctct attacctatt cggcaaaatg 3120 
atcgaaggta aatccctgat cagaaacgaa gataaagaac cttttaccga aacttaccag 3180 
tacagcaggg acgaccttga tgac 3204 

60 
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<210> 300 
<211> 927 
<212> DNA 

<213 > Methylococcus capsulatus 

5 

<400> 300 

atggcgacca tggaaggaaa gaacttcctc 
tcctactatg aactcgtcac gctggataat 
attcagcagg atgcattgcg gatcgtcaaa 

10 ctcgccgtca aacgttacga agctgaagtg 
. aagcaggaaa tcgtcgtcgt agagaatcgg 
cctatcaagc ggacctcggc gggcttcctg 
attccatcac aattgctcct gaacagacct 
gcggcccaac tgaacatcga ggttgcgagg 

15 gcaggagttg gattcgacgc atttgcaatg 
gcagcctatg ttgcgggcga actggttgcc 
aatttcaaaa ccgccaatgt caaacaggtc 
atcaacgcct atgttgaagt tctgaaccag 
ttcaacttaa agaaggacca ggttgaccac 

20 ctcttcaaat ccgcaagaac gttctatctg 
gaagccaaac gtgagttgat tgaaacaaag 
tataagtccc ttggcggagg ctggaga 



25 <210> 301 
<211> 1821 
<212> DNA 

<213> Methylococcus capsulatus 

30 <400> 301 

atgaagacat . tgaggctgat cgtattggta 
tcctggtgga acgatgactg gcggtccaga 
ggtgcggata cccgcgacct ggtggccgac 
aatttcagct attttggcga gttggccgag 

35 gacaaaacgc cgctcaagtt ccacctcgaa 
atctgggtca aggtgccgcg gattcccggc 
tacggcaacg aagaagccca ggacggcagc 
gcactggttt tccatttcga cgaaaaggat 
aatgatgcgg ccaggtcggc ggccctgccg 

40 cggtttaccg gcaccggcgg gatcgagatc 
gccaagggct ggaccttttc gagctggctc 
gtcttccgtg ccgcagaagg agaggcgagc 
ctggtggcgc gctacctggc tgcgggcaag 
accccggatc gctggcagca cgtggccttg 

45 ttgaatggcg agcctgcggc gcaggccgct 
agcttgggag gggccgcgac gggaggtttt 
tcgaacacgg cccgcagcgc cgaatggatc 
ttcagcgtcg tcagtttcgg ccaggacgaa 
ttcggggtca tcattcagaa cgtgaccttg 

50 gtcatgttcg tggtttcggt actggtcatg 
cggaaggaca acaaggcgtt cctcacccaa 
ggccaactcg accgggagga gaccgaagac 
tcggccctgg tgggcaagca cgaccatttc 
gcgggcatcc gcgaggttaa aaagcgtacg 

55 gctctgaatg tcgtgcgggt caagctggat 
aacagcaaga tggtgctcct gaccatcgct 
ggtaccgtgg tgggcgtgat gatcaccttc 
atcaactcca tcgcccccgg catcgcggcg 
gtagcgattc cctcgctgtt cgcctacaac 

60 gccgacatgc gggtgttctc ggacgagttc 



atcacgaatc tcgtagccga tgtggctcac 60 
cagctggaaa atctcgatca gaacatagcg 120 
gagcttcaga agtttgcaag agcagatgct 180 
gccaagaacc agagtaaaag gtacgagatc 240 
atcaattacc tcctcggccg gacgcctcag 300 
gatctcgaac ccaaactcat caacaccggt 360 
gatatcagaa aggccgagct ggatctggct 420 
gctgagtttt ttccttcttt cggcatcaga 480 
aaatatctta tcaatacacc ggaatcattg 540 
cccctggtca ataaaaatgc catcatagcc 600 
gaagcggcat tcgaatatga aaagtccatt 660 
atatcgaata tcgagaatac gcggaagagc 720 
ctggtcaaat cgatcgatat ttctattcaa 780 
gatgtattga cgactcaacg ggatgctctc 840 
caaaaacagg tatttgcgat ggacgacctt 900 

927 



tgcctggcca tggcgccggc catcgcactg 60 
aaacagattt ccgtggatgc cagcgtcacc 120 
ttcccgttac tgatccggct tcatacgggc 180 
Sgcgggaaag acctgcgctt catggcggac 240 
aggctcgatc cggtcaacga aatggcactg 300 
caatcggccg acgagtcgtt ctggatgtat 360 
gacgccaagg gaacctacga tgtcaaccag 420 
cccgcgccca gggacgccac • ggcatacggc 480 
gaaccggcgg gctggatcgg ggtcgcggcc 540 
aatccgtcgc cttccctgca actggacccg 600 
aagctcgact ccggtgcgac tgagrggctac 660 
gccatcgagc tgcaggtgcg cggcgggacg 720 
gtggtcgaga ctgcgcccgt ggcgatgacc 780 
gtactgcggc cggacaagct ggagctttat 840 
gccgctccgt cggccatgaa tccctcgatc 900 
ctgaccgggc tgctcgatga ggtccaggtt 960 
aagctgtcgg cacgcagcca gagtcaggat 1020 
ggcaagagca gcgcgggcga ggtgagttcc 1080 
gacggctggg tggtgatcgc tctgaccggc 1140 
atcatcaagg ctgtggtgat ctccaaaatc 1200 
tacgaagctt tgagtcccga cgccgatccc 1260 
gaaaaggagc tggccgattc cgaattcttg 1320 
cagagctcac cgctctatca catctatcat 1380 
ggctcttcgg ctaaacccct gacgccagaa 1440 
tccatcgtgg tacgggagag ccagcgtctc 1500 
atcgccggcg ggccgttcct cgggctgctc 1560 
gcggtcatcg ctgccaccgg cgacgtcaac 1620 
gcactgctgg cgactgtagc ggggctggcg 1680 
tacctgctga cccagatcaa ggatgtcatt- 1740 
ctcgccatgt tgtccgagcg cgtggccgac 1800 
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cgctacaggg aggcttcgtc g 1821 



<210> 302 
5 <211> 402 
<212>. DNA 

<213> Methylococcus capsulatus 
<400> 302 

10 gtgaaagtcg aatcggaaga gaaggtctac gacgacatca acatcacgcc catgctggat 60 
gtggcgtatg tgctgctttt gatcttcatc atcatgacca cggcgacggt gcagggcatc 120 
accgtgaacc tgcccaaggc cagcagcacc cccagcctgt cgaagcccaa gaccaaggcg 180 
atttccatca cccaggacgg cactgtctac ctggacactt acccggtgtc gctcgaggag 240 
ttggagaccc gcttggccca gtacaaggcg gcgaccccgg acctgcccgt ggtgctgaag 300 

15 gcggatgcct cgatccagta ccagaaggtc gtcgaagtgc tggacatcgt cacccggctc 360 
gaaatcagcc agttgggcct ggtgacgcag aagctggtga ag 402 



<210> 303 
20 <211> 1212 
<212> DNA 

,<213> Methylococcus capsulatus 
<400> 303 

25. gtgggtaagg tctcgagtcc gatccaagga ccctattatg ccaacagccg gctccggatg 60 

egcccatccc gacggcccag gttccggaac atcctggaaa atcggacaat . agcggccatg 120 

acccgatcca ccatcgccag tttccgcgcc gtttccaagc actacggcag tcactgcgcc 180 

ctccgcgact tcaatctgga actccgggaa ggcgagctgc tcaccctcct cggcccgtcg 240 

ggctgcggca agaccacggt gctgcgcctt ttggccggtc tggagattcc cgattcgggc 300 

30 gaaatcttcc tggacgggcg aacactcgcc ggcgtgccgc cggaagcgcg taacgtcaac 360 

acggtattcc agagctatgc ccttttcccc catctgagcg tggccgagaa tgtcgccttc 420 

ggcctgcgga tgaaaaagct cggcagcgcg gaaatccggg cgagaaccgc ggaggcattg 480 

cgcatggtgc gtctggacgg gctgggcggg caccggccgc tacagctgtc gggcggccag 540 

cagcagcgcg tggcgctggc ccgcgctctg gtcaaccgtc cgcgggtcct, gctgctggat 600 

35 gaatgcttga gcgccctgga ctatcaactg cggcgcgaga tgcagctgga actcaagggt 660 

ctgcagaggc agaccggcat caccttcgtc ttcgtgaccc acgaccggga agaagctttg 720 

tcgatgtcgg accgtatcgc cgtgatgcgg acgggacgga tcgaacaact gggaccgccc 780 

cgcgacatct acgagcggcc ggcgaacctg ttcgtggcgc agttcgcggg tgagagcaac 840 

gttctggaag cgaccgtcac ggcgatcacg gctccggaca gcctgatcgt cgagctggca 900 

40 gggacgccgc tgaccgtgcg aaccgaccgg cgattccgcg tcggcg;ccag gctcgtcctg 960 

gtgctccggc cggaggacct gcacgtgcac gatgatgccg ccgccgaagg cggcctcgcc 102 0 

ggacatgtgc tggaacgaac ctaccgcggc . gtgaccctgg acacagtgat cgccctggat 1080 

gccggaccgc ggatcaagac cagcgaattc ttccgcgagg acacgccggc tctggatcat 1140 

ccgcccggcc agcgggtacg ggtgagctgg acgccgggct gggaaatcgt gcttccccat 1200 

45 gacccagaga cc 1212 



<210> 304 
<211> 852 . 
50 <212> DNA 

<213> Methylococcus capsulatus 

<400> 304 

atgacccaga gacctgagat cctcaaaacc gtgacggtcg gccttctggc cggctggctg 60 

55 ttgtcgttcg tgctggcacc caccctgctg gtggtggggc tgagcctcct cagccggagc 120 

ccggcgggct tcgccggcgg gcccgtgacg ctcgacaact accgccggct ggccgacccg 180 

atctatctgc atgtcttcgc cgagtctttc gccacggcgt tcatcgccac cctgctctgc 240 

ctgctgctgg gctatccctt cgcctatggc ctggcccgcg cccggccagg gctgcgccca 300 

ctgctgctga tcctggtgat cgtgcctttc tggaccagct cgctggtgcg catctacgcc 360 

60 atccgcggcc tgctcgcggc caagggagcg ctgaaccacc tgctgctggc cgcggggctg 420 
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agcgatcagc cggtgcggct gctctacacc 
gtgctgctgc cgttcatgat cctgccgctg 
ctgctggaag cggcccggga cctcggcgcc 
ctgccattga ccctgcccgg cgtcgtcgcc 
5 ggcctgttct acgtaggcga cgtgctgggc 
ctcaaggacc agttcctaga ggcccaggac 
ctgatcggac tgctgctggc tttcctggcg 
ccggacgacg gt 



cagaccgccg agatcgtcgg cctggtccac 480 
tacgccagcc tggaaaagct cgatccccgc 540 
ggccccttcc ggagattccg gcacgtggtc 600 
ggctgcctgc tggtgttcct gccggccctg 660 
ggttcgcgcc atctgctggt cggcaacctg 72 0 
tggcctttcg gcgccgccgc cagcctggtg 780 
ctctatgcgt atgcggcgaa acgcatcgcc 840 

852 



10 

<210> 305 
<2li> 918 
<212> DNA 

<213> Methylococcus capsulatus 

15 

<400> 305 

atgccacgag caagaacgcg gcccgccgga tcagtgccgg tctttgagca gcagccattg 60 

ggcgagaacc acgaagctca gcgagaccgc gaacagcagc gaggcgaggg cattcacttc 120 

cggtttcacc ccgagccgga ccatggaata gatgcgcagc ggcaggacct cgaaatccgg 180 

20 accggtgacg aagaaactga cgaccgcatc gtccagcgac agggt'gaagc tcatcagcca 240 

gcccgcggcg atggccggca gcgccaaggg cagcacgacg cggcggatgg cggtccattc 300 

cccggcgccc agatcgcgcg ccgcttcgac cagggcgttg tcgaaccctt gcagccgcgc 360 

atgcacggtg agggtgacga aaggcaggca gaagccggtg tgcgccagcc acagcgtgaa 420 

caggcccagc tccaggtgca ■ agccgatgaa caggaccagc agcgacaccg ccatgacgat 480 

25 gtccggcgac atcagggtga cgaacagcag gcccatcagg aattttctcc cccggaaccg 540 

gtagcggtgc aggccgaccg cgcccagggt gcccacgacg gtcgcaaggc tggcggacag 600 

cgcggccacc gccagcgaat tgcgggccgc agcgaggatt tcggcatcgt tcgccaggtt 660 

ttcataccaa tccagggtaa agccctgcca gccgatgccg tatttcgagg cgttgaacga 720 

acccaggatc agcacggcca taggcaggta aaggaaggcg tagatcaaga cgccatacag 780 

30 ccggccgggc ggaatcgccg ctgcaatacc cttccccggc ccaaaacggg cggtattttt 840 

cattcgcaga ctcatcgttc ttcacatgag cgaatacgtt gttcgtcgca gcggccgcaa 900 
ctgggaggcg agcgcggc 913 

35 <210> 306 
<:211> 1050 
<212> DNA 

<213> Methylococcus capsulatus . 
40 <400> 306 . 

atggctgctg ctcaaagacc ggcactgatc cggcgggccg cgttcttgct cgtggcattc 60 - 
ctggtccctg tcgcggccgg gcagcgggaa ctgcacttct tcaactggtc ggattatctg 120 
ccgccggcgg tgctggagaa cttcacccgc gagaccggca tccaggtgca ctacgccacc 180 
tacgacagca acgaggcaat gtatgccaag gtcaagctgc tcgaaggcgg cggctacgac 240 

4 .5 ttggtggtgc cgtccaccta tatggtcgac cggatgcgca aacaaggcct gc tgcgaccg 300 
ctggatcgct cgctgctgcc ccatttcggc aatctcgatc cgcatcacct -cgacttgccg 360 
ttcgacccag agaatcgcta cagcgtgccc tatctgtggg gaatgaccgg aatcggggtc 420 
aacgccgaac ggatagaccc tgccagtctg cacgactggg ccgacctctg gcagccacgg 480 
ttccgccgcg ccctactgct gcccaacgac atgcgggagg tgttccacat ggccatgagg 540 

50 gtgctggggc tgccggtcaa ttcgaccgac . cccgcccaca tcgacgcggc ctaccgcaag 600 
ctgcgcgcac tgatgcccaa tgtgcgcctg ttcagctccg acgcgcctca gatcctgttc 660 
atcaccggcg aagtggatgc ggggatgatc tggaacggcg . tggcctacct ggccgcgcgg 720 
gagaccccgg cgatccgctt cgttcagccc ccgggagggc cgctgctgtg gatggacaac 780 
ttggcgatcc tcaggaacgc cacaaacccg gacgaagcgc acgcactcat cgactacctg 840 

55 ctgcaaccgg aagtagcccg gttgataagc gagaccgtgg gctacgccac gccgaatgcc 900 
gccgccatcg ccatcctgcc gcccgagatc aggaacgacc ccttgatcta cccaccggcg 960 
gacgtcctgg aacgcgggga gtaccaggtg gacctgggtg aggcgatcgg actctacacg 1020 
gaatactggg agcgactgaa agcaggacag 1050 
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<210> 307 
<211> 1224 
<212> DNA 

<213> Methylococcus capsulatus 

• 5 

<400> 307 

atgaatggga acagcagccg atcaccccgg ctggcggatt atatcgtcgg gggaccgggc 60 
gagctggtgt tttcccgcct . gtgccgggac atcctgagcg gcacgccgcc ggccgggcgc 120 
ttcctccgcg ccgaactgcc ggacctcgac gccctggaac tgccctatac ctgttacgac 180 

10 gaccaggaca tcgcccaccg gctgatctat gtcgaggcct cgcgggggtg tccattcaag 240 
tgtgaattct gcctgtcggc attggaccgg accgccaggc cgttcgagac cggtcgtttc 300 
ctggccgcca tggaagatct ctaccggcgc ggtgtgcggc atttcaagtt cgtcgaccgg 360 
accttcaatc tcaacatcgg caccagccta cgtatcctcg aattcttcct ggacaaggca 420 
gacccgtcct tgttcctgca tttcgaggtg attcctgatc atttgccgga tcgtttgaag 480 

15 gaggcgctgg cgcgctttcc gccgggatgc ctgcagctcg aaatcggcgt gcagagtttc 540 
gacccggagg tgcaggcgcg catcagccgc cgccaggaca atgctgcgac cgaagccaat 600 
ctgagctggc tgaggcggca tacccacgcg catttgcacg tcgatctgat cgccggtctg 660 
ccgggcgaga cgctggaggg attcgcccgc ggcttcgacc gcctgattgc tctcgatccc 720 
catgaaatcc aggttggcat . tctgaagcgc ctgcgcggcg caccgatcga ccgccacacc 780 

20 cgatcctgcg gtatgcgcta caaccctcat cccccttaca acgtggtgcg gaccgacgtc 840 
ctggacttca tggccctgca gcgcctgaac cgcttcgccc gttattggga tctggtcggg 900 
aactccggac gcttcaggga actccggacg atcctgctgc gggatcagcc ttttgcgcgg 960 

• ttcatggcat tttccgactg gctgtacctt , cggacgggca agacccacga gatcgcgctc 1020 
gaccgcttgt acgatttcgt cttcgaattt ctgaccatgg aatgcagcga agacgatgcc 1080 

25 cgggtccggc atgccctggc ggcggatttc cgggecagcg gtaccaggcg acccccacgt 1140 
tgcctgctcg atgcggggac ggctgaagcg ccgcgtcggc ttgaaaagcc ggccacccgg 1200 
cgtcagacgc gccatggccg tggc 1224 

30 <210> 308 
. <211> 1383 
<212> DNA 

<2 13 >, Methylococcus capsulatus 
35. <400> 308 

atgaaccgcg agattttggt ggtcggtgca ggaccgaccg ggttgtcgct tgccatcacc 60 
cttcgccgct atggcgtccc cgtgcgcctt gtcgagcgca aaccagaacc tgccggtgtg 120 
tccaaggcgc tggcggtctg gagcgcgagc atggaagtac tggaaggcat gggggtcatg 180 
gacgcactgc tcgccgaagg cgcaaggctg cattcactgc gcatcggcag cggtccccgc 240 

40 gaacttgcgg caatggccat cggcgacggt atcgatagcc cctatccctt tcctctgttg 300 
ctgtcgcagg cccgcaccga acggattctg gccgccaagc tcgctgagct gggcgttgaa 360 
atcgagcgcg gcgtcgagct gacacagctt tcccaggatc aggaaggcgt caccgccgag 420 
ctaaaacatc ccaatggccg ggtggaaatc cagcgtaccc cttatcttgc gggctgcgac 480 
ggcgcccgca gcaccgtgcg ccaagctctc ggcatcgagt tccagggcta tacggaacct 540 

45 cagacctatc tgctcggcga cgtcctgatc gacggtggcg ggctagacca caacagcatc 600 
tatctctggt ggcacaacgg cggcaccgtc gcactgttcc cctttgagga 'agcgacctgg 660 
cgagttttcg ccgtgcgaaa gcctggagcg ggcgacgagg cgacgacgat cgccgaattg 720 
caagagcaca tagaccgcca tggcccggct ggcttgcgcc tgcacgatgc aagctggcta 780 
tcggcgttcc gcatcaacga gcgcctcgcc gagcgctatc gcgccggacg gtgctttctc 840 

50 gtcggcgatg ccgcacacat ccacagtccc gccggcgggc agggcatgaa tacgggcatc 900 
caggatgccg tcaatctcgg ctggaaactc gcctatgcag cgaatggcat cggcaatgcc 960 
gatcttctgc ttgacagcta cgaggccgaa cgccggccga tcgcccgcag tgtggtcaag 1020 
gcggcagcac ggaaacttca tctggcattc ggaggcggca ggctcgacac catactcaga. 1080 
gacgtggctg tcaccgtctt cggcaatatg tccgccgtgc aaaaaatgct gcaggttgaa 1140 

55 ttgtcggaaa ccgagatcgt ctatcgcgaa ggcccgctgg tcgccctagg atcgccgccg 1200 
cgcaagccca ggcgcaccgg cgtcggcgcg cgggcacgag acgccgccct ggcggatccc 1260 
ccgcgccggc tatggtcact gctttcggaa cctcatcaca gtctcttgct tttcgaggat 132 0 
tcgcgccatc cgatccccgt cgatggcatc atggaaggaa ccggcgatcg gctaacaggc .13 8 0 

• cgt 1383 

60 
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<210> 309 
<211> 324 
<212> DNA 
5 <213> Methylococcus capsulatus 

<400> 309 

gtgaatgcag ccgtggacat. cttctaccgc aaggtactgg ccgatccccg catcaaccgg 60 
tttttcgagg gggtcgacat ggagaaacag gctgccaagc agaaggcatt cctgaccatg 120 

10 gcgttcggcg ggccgcacaa ttacaccggc atggacatgc ggcgcggaca cgcgcacctg 180. 

gtaaagcagg gcctgaatga cgcccacttc gatgccgtca tggaacacct cggcgccacc 240 

atgaaagagc tgaacgtacc cgatgagctg atcgcacagg cagcggcgat cgccgagagt 300 

acgcgcaacg acgtgctcgg ccgc 324 

15 

<210> 310 
<211> 972 

<212> DNA . 

<213> Methylococcus capsulatus 

20 

<400> 310 

atgacgagca tcacctacgg cggaaacact tatccccttg acaaagacca gtctgtcctg 60 

gattgtctcg tcggccacgg cgcgcctgtc cccttctcct gtcgcagcgg ggtctgccag 120 

acctgcctga tgcgggccgt ccgcggcgtg ccgcccgagg actcgcagcg ggggctgaaa 180 

25 gactcgctga agcttcagaa ctatttcctc gcctgcgttt gccatccgac caacgatctc 240 

gaagcggcgc ttccccaaga ggtcgtgaga tcactaccgg cgaccgtcac ggcgctggaa 300 

ccgctcaaca gcgagatcat gcacgtgtcg ctcgaatgcc acgccccgtt ggaataccgg 360 

gccgggcaat tcatcaatct gttccgcgaa cccacgctcg ggcgaagcta ctccctggcc 420 

agcgtgccgc agcacgatga gcatttacac ctgcacgtgc gacgactgcc acaaggcaaa 480 

30 gtcagcggct ggatacacga acacctgcgc atcggccaga cggtggaaat tcgggggccg 540 

agcggcgact gtttttacgt gcccggccgg ccggagcagg agctggtact gataggcacg 600 

gggtccggcc tggcccccct ctacggcatc ctgcgcgacg ccctgcagcg aggacacagc 660 . 

ggaccgatcc gtctgttcca cggcagtaga aaccgggcgg gcctttatct gaccgacagg 720 

ttgagggaac tggcgaggga atatccgaat ttcgactacg ttccctgcgt ttccggcgaa 780 

35 gaaccggcgc ctggcttggc ggcaggccgc gcccacgaga ttgctttcat ggagatcccg 840 
gacttcaagg. acaagcgtct gttcctctgc ggccatccgg agatggtgag cgcggcgaaa 900 

agacgcgcct tcctggcggg tgctgcgatg aaggacatct atgccgatcc gttcaacgtg 960 

aacgcagccc cc . 972 

40 

<210> 311 
<211> 519 
<212> DNA 

<213> Methylococcus capsulatus 

45 

<400> 311 

ttggaggggg aacggcaaga tacactgcct aggaatgaaa ggcgctcggt tggaaagctc 60 

gacgaaaaag tccgcaaatc tgcgggccgg gggactgtct ggaacagacg gatggcggag 120 

agagagggat tcgaaccctc gatacggtat caccgtatac acactttcca ggcgtgctcc .180 

50 ttaaaccact cggacatctc tccgttgaag gagcgcattc tatccgagat ttttccgact 240 

gtcagctctt gttcgcggcg gccgctctgc ggcgcggggg aatccgacgt ttttcctttc 300 

gctccgcgct atcatcttcc gtgccggctg tgcttgccgg ccatgatggc gatctacgag 360 

caaaaaggag cacgagacca tgcgtatttt gcataccatg ctgcgagtcg gggatcttca 420 

gaagtccctc tggttttaca ccgaagttct gggcatgcga ctgctgcggc agatggaatt 480 

55 tccggacggc gaatttactt tggcgttcgt gggctacgg 519 



<210> 312 
<2ll> 1632 
60 <212> DNA 
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<213> Methylococcus capsulatus 
<400> 312 

atgaagcgat tcccgttccg tccgcgattg cttgtcaccg tgtcgctggt ggcgctgctt 60 

5 cttcccggct gtgccagcaa gccgaacaac ctcaaaccat cgatgccaga gccccggctg 120 

ggggtcgctt ccgagaatcc cggcaaaccc aaaaagggga aacaggcatc gtcgggttcc 180 
cagtacgaca cgttgtggga gcggatgttc tcgctgtatg ccttgcccca ggttgaacac 240 

cgctcggtgg agcgtgaggt ctcgtggttc atcaaccacc ccgattattt gaagcgcgcg 300 

caaaagcgcg ctgaaccctt cttatatacc atcgttcggc aactcgagaa acagaagatg 360 

10 ccgggtgagc tggcgctgtt gcccatcgtc gaaagtgcat tccagcctca cgcggtttct 420 

cccgcccggg ccgccgggat atggcagttc atccccgaaa cggggcggcg ctatggtctg 480 
aaacggagcc gctcgtacga tgggcgccgc gatgtttatg cgtcgacgcg cgcggcgatc 540 

aagtacctca aaaagctcca caacgacttc aatggcgact ggcttctggc gatagccgct 600 

tacaattgtg gcgaaggcgc ggtcgccaag gcgattcagc gcaatgaggc acggaatctg 660 

15 cccaccgact tctggtcgtt ggatctcccg gacgagacga aggcctatgt gccgcggttg 720 

ctggccgtgt cgaaggtttt cgcgaacgcc gataaatacg cgatcgatct ccattacatt 780 

ccgaacgaag ccattttcaa gccggtgaaa gtgagttctc agctggatct cgcgctggcg 840 

gccgatgctg ccgacatgag tctggaacgg atgctcgaat tgaatcccgg cttcaaacat 900 

ccgcatgccg acatagaagg ttcctaccgt ctttttgtac cagcggacaa atcgcgtaaa 960 

20 ttcaagaagg agctggccag gttggcgatg agcggacaat tcgattccca tccccccgct 1020 

gatgaggggg acggaagtac . cggcttcggg catcgtggct cgctcgagac cgctacagaa 1080 

gatgacgccg ctccggggcg cgaacggtcc gtgcgaaagc cggtggtttc gggttacggg 1140 

gcggagtatg ccgtcccatc ccgctctgcc gaacggggcg gtccggcgaa ggattcgagc 1200 

cggagcgaac gctggcagag tgtggagacg ccaagcaggg gaggttcggc cgtggttgcc 1260 

25 catctgcggg atggctcccg tctccgggac gtttgggggc gggagcatgg gcaggaggac 1320 

aagccactga aaggaaaccg gcgtcccgat gaacgccttg gtctttccag caaggcgaat 1380 

cccaaccgga aggagggggg gcggaaagtg gcgggagggt ctgcactttc ccgggaggag 1440 

gcgcttcgcg aggaacgggg cgaccgtggc aaggaaaagc acgccatatc gataccattc 1500 

gacgagcgac atggcggcgg gatcaaggct tcccaatcca tccgccatac cgtgaaacca 1560 

30 ggcgaaaccc tgtttgccat ttcccagcgg ttcggcgtca gtgtccgcgg atctcccgga 1620 
atggaacggg gg 1632 
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40 ttggcgactt ctcgcccgtc atttgggaga ctctttccag gcgcattgat tttttcggag 60 

gtacgcacca tgagtagcgt aacggtcaag ccgctcattc tctcgggggg agtgggctcc 120 

cgtctctggc cgcattcgcg cgaggcctat cccaagcagt tccttccgct gttgggcgaa 180 

cgcaccttgt ttcaggaaac caccgggcgt atcgggggga tggcagagtc gcgcttcgac 240 

atccgctcgc ccctcatcgt gtgcaatgaa cagcatcgtt tcctggtggc cgagcagctt 300 

45 cggcagatgg ggtacgacga tgccgacatc ctcctcgaac cgagcggccg caacacggct 360 

cccgcgttga cgatcgcggc gctgcatgta agtgagcggc tcgggggcga ctgcattctg 420 

gcggtcatgc cggcggatca tcacatcgcc gacgtggaag gtttccgtgc cggtctggcg 480 

cgggcgctgg gggttgctgg gcgcgggctg atcgggacct tcggtatcgt gccggaccgg 540 

ccggagacgg gttacggcta cattcgcaaa ggaagatcgc tggaggatgg cacggttttc 600 

50 gagctggaag ccttcgtgga aaaaccggat gccgaaactg ccgcgcagta tctgagttcc 660 

ggcgactacc tctggaacag cgggctgttc gtgctacggg ccaatgtctg gttggagcgg 720 

atcggttcgc atcggcccga catcctggag tcctgttccg cagcctatga aaaagccacc 780 

gcagacggca atttcatccg ggttgaccgg accgatttcc tgcgttgccc gtccgattcc 840 

atcgactacg ccgtgatgga aaagctcaat ggcacgggcc aggcggtcgt cataccgctc 900 

55 gacgtgggct ggtgtgatct gggctcctgg gcatcgctgt ctgaagtcaa gccgcgggac 960 

gagcacggca acgtcgtgga aggtgacgtc tatgcgcgcg ataccaggaa ttcgctgctg 1020 

tatgcggaca gccggttcct cgcggccatc ggcgtggacg atttgctggt ggtggacacg 1080 

gcggacgcgg tgctggtcgc gcacaagtcg aaggctcagg acatcaagca gatcgccgaa 1140 

catctcgaag cggcgaaccg taccgagcac aaggtccatc gccgggtgca ccggccgtgg 1200 

60 ggaacctacg agtcgatcga caccggccag cgttaccagg tcaagcggat cacggtgacg 1260 
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